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- AN INVESTIGATION CONCERNING THE 
DISINFECTION OF MENINGO- 
COCCUS CARRIERS. 

- BY 
M. If. GORDON, Linvut.-Cotonet R.A.M.C., 
AND . 
MARTIN FLACK, Capraiy R.A.M.C. 
(From the Central and London District Laboratories for Cercbro- 
spinal Fever, R.A.M. College, 8.W.) 
THe ProBLeM OF THE CARRIER. 
In the present as in past outbreaks of cerebro-spinal fever, 
where bacteriological investigations have been . made, con- 
vincing evidence has been found that the main factor in 
"the spread ot this disease is the healthy carrier who 
harbours the meningococcus in his nasopharynx, whence 
it is liable to become detached when he sneezes, coughs, 
or possibly when he articulates loudly. In the acts men- 
tioued droplets of secretion from the upper respiratory 
passages are liable to be sprayed out into the surrounding 
air, Where they float for a short time, and may be inhaled 
by those in the immediate neighbourhood. In this, as in 
similar infections of tlhe upper respiratory passag-s, how- 
ever, successful transference of the disease is doubtless 
largely depeudent upon dosage. Hence the extent to 
which the carrier himself is infected, his spraying 
capacity, the number of his friends, and the degree of 
pad ventilation or overcrowding obtaining in his imme- 
diate environment, have all an important influence in 
facilitating the successful passage of the meningococcus 
from one nasopharynx to another. 
Though mostly free from symptoms, carriers of the 
meningococcus do not always escape. Careful observa- 
' tion of this matter during the present outbreak has shown 
that persons harbouring this micro-organism in their naso- 
pharynx occasionally exhibit symptoms indicative of 
meningeal irritation, and, further, that sometimes carriers 
develop a detinite attack of cerebro-spinal fever during 
isolation. ‘The following instance is of interest from many 
points of view. ‘ i 
A case of cerebro-spinal fever occurred among soldiers 
billeted in a large dépét. On proceeding to swab the 
segregated contacts, one of them was found to be abs nt, 
having been sent to hospital with a minor injury to his 
arm. As fifteen men from the same dépét were also in 
this hospital at the time, all of them were swabbed. The 
only one of the sixteen found to be positive was the 
particular contact in question, who, it turned out subse- 
quently, had slept next to the case for three nights 
immediately preceding the attack. This carrier was found 
to yicld the same type of meningocuccus from his naso- 
pharynx—'lype I—as was present in the cerebro-spinal 
fluid of the man who developed the disease. After isolation 
for six weeks, during which he was apparently quite well 
in spite of his nasopharyngeal infection, this carrier 
developed cerebro-spinal fever; the same type of meningo- 
coccus being now found in his cerebro-spinal fluid as had 
previously been found in his nasopharynx. After a severe 
attack of the disease this man recovered, but continued to 
carry ‘ype I meningococcus in his nasopharynx for a 
further period of five weeks before he could be discharged 
to a convalescent home as free from infection. In addition 
to the case mentioned, four other carriers out of 185 under 
- observation developed cerebro-spinal fever during isolation. 
This proportion is smal]; but it should not be forgotten 
that the constant presence of the meningococcus in the 
nasopharynx of the patient at the onset proves that every 
case of cerebro-spinal fever is an instance of a carrier 
developing this disease. . 
In all outbreaks of cerebro-spinal fever where bacterio- 
logical investigations have been made, carriers have been 
found greatly to outnumber the cases. From the evidence 
obtained by a careful bacteriological study of contacts in 


the present outbreak, however, it would seem that the 


extent of carriers of the true meningococcus. has been 
somewhat over-estimated. By application of the agglutina- 
tion test, based upon a study of meningococci isolated 
from the cerebro spinal fluid of over 200 of the actual 
cases, and applied throughout in a strictly quantitative 
fashion with suitable controls, the number of persons who 
would otherwise be identified as carriers merely because 





they harbour in their nasopharynx -an organism re- 
sembling the meninyococcus is reduced by as much as 
30 to 40 per cent. But even with this precaution, the 
number of carriers co.siderably exceeds the number of 
cases. Thus from contacts of 16 cases 92 carriers were 
found in a recent outbreak. 


Results of Previous Attempts to Free Carriers of the 
Meningococcus. 

If the meningocoecus were a highly resistant micro- 
organism, and survived equally long in every nasopharynx 
to which it obtained access, the task of checking the 
spread of this germ by isolating carriers of it would be a 
matter of great difficulty. Fortunately the majority of 
carriers become free of the meningococcus in a compara- 
tively short space of time. There remain a few who 
become chronic carriers. These are the persons who 
undoubtedly constitute the source from which arise out- 
breaks of meningococcus infection culminating here and 
there in an apparently “sporadic” case of cerebro-spinal 
fever. 

Some careful observations! on several chronic carriers 
made in the ‘Therapeutic Inoculation Department of St. 
Mary’s Hospital last’ year on behalf of the Medical 
Research Committee showed that vaccines were of little 
use in the treatment of carriers. Local treatment by 
means of heat or by zinc ious was equally unsuccessiul. 
Further experiments carried out at the same time a!so 
indicated that the local application of disinfectants was 
unsuccessful, and if pushed too far might increase the 
period of carrying, thus doing more harm than good. 

in contrast to this, in course of time if left alone many 
carriers are found to clear up by themselves. The rate at 
which they free themselves varies, in our experience, 
according to the degree to wliich they are infected— 
carriers whose nasopharyngeal secretion yields only a tew 
colonies. of the meningococcus becoming free, as a rule, 
more rapidly than those giving a copious growth of it. 
Dry warm weather with sunshine apparently has some 
beneficial influence in enabling carriers to become free, 
and cold damp sunless weather the opposite. How far 
this apparent influence of the weather is due to its effect 
on the secretion cf the nasal mucus, or not, remains to be 
seen. 


Grounds for Still Believing Successful Local Treatment 
by Disinfectant Possible. 

Now the meningococcus is one of the least resistant of 
all pathogenic bacteria to disinfectants, and it is rapidly 
destroyed by some of the mildest of these bactericidal 
agents in concentrations easily tolerated by the mucous 


membrane of the nas»pharynx. Theoretically, therefore, 
the meningococcus should be destroyed in the naso- 
pharynx with ease if only it could be reached there by a 
suitable disinfectant. It was conceivable and even pro- 
bable that the lack of success hitherto attending attempts 
to disinfect carriers might be due to restrictions imposed 
by the procedures followed. The means employed for 
applying disinfectants locally has consisted up to the 
present chiefly of hand sprays and douches. Some com- 
parative observations made recently on carriers showed 
that when the carriers are not too heavily infected, 
distinct acceleration in clearing them of the meningo- 
coccus is to be obtained by causing them to sniff up 
vigorously 1 per cent. solution of chloramine, held in the 
palm of the hand, through the nose, expelling it through 
the mouth. This exercise was carried out twice daily and 
a permanganate gargle used as well. 

On the other hand, carriers whose nasopharyngeal 
secretion gives a practically pure growth of the meningo- 
coccus often clear up extremely slowly if left alone, and 
are also as a class far more resistant to treatmegt. By 
local application of a disinfectant in the ordinary way the 
meningococcus is temporarily banished from their naso- 
pharynx only to reappear, there at the next examination. 
In other words, the meningococcus is not eliminated in 
these cases; it is merely reduced in numbers. 

A probable explanation of this lack of success in tho 
treatment of chronic carriers is either (1) that all the 
surface area of the nasopharyngeal mucous membrane 
carrying the meningococcus is not reached by the anti- 
septic, or (2) that the meningococcus lurks in the depth of 
this mucous membrane as well as on its surface. However 
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, 
this may be, it is certain that the tages would readily be 
destroyed even by a comparatively feeble disinfectant, 
could the latter be got to it. 


Fic. 1.—TueE Jet or THE FALMOUTH ATOMIZER. No.1 J&t. 
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Section of cap. Elevation of steam nozzle. 
Parts of atomizer separated, showing construction. 


A disinfectant in concentration sufficient to destroy the 


meningococcus without injury to the mucous membrane | 


cotid conceivably be conveyed to the nasopharynx from 
without in onc ot the followimg ways: 
1. In bulk, as in the douche, etc. 


2. In droplet form, as by the ordinary hand spray or 


atomizer. 

3. In the form of extremely fine droplets floating as a 
cloud, mist, or nebula, mixed with steam derived from an 
automatic spray actuated by high-pressure stcam. 

4. In the form of vapour, or of gas. 

As methods (1) and (2?) had already received considerable 
practical application, trial has been made of the procedure 
tlescribed under (3). A claim that successful results in 
the disinfection of meningococcus carriers had been 
obtained elsewhere? by a similar method formed an 


' additional incentive to this investigation. 


OBJECTIVE OF PRESENT INVESTIGATION. 


The primary object of the following experiments was | 
to obtain -2 method whereby a suitable solution of dis- | 
infectant could be broken up into a fog of minute droplets | 

- and distributed in air so that it could be inhaled through 
the nostrils with ease, and in this way caused to impinge | 
in a continuous series of fine showers upon as much as 


possible of the mucous membrane of the nasopharynx. 

Such a method having been obtained, it was proposed to 
determine its practical value for the purpose of freeing 
chronic carriers of the meningococcus. 


Preliminary Experiments. 

The resuits of this preliminary investigation have been 
already recorded in the British Mepica, Journa for 
July Ist, 1916, but in order to preserve the sequence of 
events the following summary of the observations then 
described will be given. 

As the matter was of some urgency, it was necessary to 
make a start without delay. A room of 1,050 cubic feet 
capacity was kindly put at our disposal by Surgeon- 
General Sir David Bruce, C.B., F.R.8S., Commandant of the 
R.A.M.College, for the Ng! coe of experiments. Through 
the courtesy of tr. A. E. Thomas, M.O.H. of Finsbury, we 
obtained the loan of a Lingner spray. ‘This machine was 
‘designed for disinfecting rooms with formaldehyde vapour 
‘mixed with steam. “We found the Lingner spray very 
useful during the earlier stages of the investigation, but 
some of its shortcomings for the present purpose will be 
drawn attention to later. 

In order to determine the bactericidal action of the 
air of the room when the spray was working it was neces- 
‘sary to have ap index micro-organism. Staphylococcus 





idermidis was chosen for thi sa" becasunn fk aa 
epr f m tor this purpose because it } 
more resistant to disinfectants ge the moningoeaiiil 
and is readily to be obtained by the simple expedient of 
rubbing @ little broth on the skin of the hand and th 
distributing this skin washing over an agar slope. 7 
The first disinfectant chosen for trial was chloramine.'P 
discovered by Dr. Dakin in a research carried out o, 
behalf of the Medical Research Committee, Chlorainina 
has the advantage of combining a comparatively hich 
bactericidal value with low toxicity, and, in the strength 
used during the present experiments, docs not coagulate 
albumin. 
The first point determined was the bactericidal value of 
ihe air of the room when saturated with moisture derived 
from the apparatus charged with a known strength of 





‘| chloramine. It was found that the spray itself imme- 


: diately disinfected a staphylococcus plate when the con. 
centration of chloramine used was 1.5 per cent. or ‘over 
With 2 per cent. of chloramine, plates sown with staph * 

_ lococcus and exposed at a distance of 3 ft. from the 

apparatus were disinfected within five minutes. 

The second point investigated was the extent to which 
the air of the room could be tolerated during these bac. 
' tericidal tests. It was found that when 5 per cent, of 

chloramine was being sprayed the atmosphere was too 

pungent for comfort, but with 2 per cent. the atmosphere 
during the spring months could be tolerated casily for five 

' minutes, and by some for twenty minutes or longer. The 

' atmosphere during these tests became so dense that it was 

' not possible to see across the room, but this steam-laden 

' air, when inhaled through the nostrils, caused a not un. 

comfortable flow of secretion, and the chloramine impinging 

on the mucous membrane of the nasopharynx produced a 

pleasant tingling sensation. 

|  Pyeliminary observations made on iwo carriers while 
2 per cent. of chloramiie was being sprayed showed that, 

: provided they inhaled the spray-laden atmosphere 

| vigorously through their nostrils, the meningococcus 


Fig. 2.—Tuon Jrt oF tap Farmovtn Aromizer. No. 2 Jer, 
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Parts of atomizer separated, showing construction. 


was temporarily destroyed in their nasopharyngeal sccre- 
tion within five minutes. In one of these carriers thie 
menipgococeus reappeared; both were therefore sub- 
mitted to further inbalations, after which the meningo- 
_coceus could no longer be found in the nasopharyngeal 
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eekion of either of them. The method, therefore, 


appeared worthy of trial, not only on meningococcus 


carriers in general, but especially on the obstin='e ¢!iss 


of chronic carrier that had defied all methods of t1. sunont 
_previous'y essayed 


. following observations were undertaken at this point 
The fo g 


for the purpose of defining aud improving the method. 


E Does the Bactericidal Action of the Air Vary 
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Directly with the Amount of Moisture Derived by | 


it from the Spray ? ; = ; 

The preceding observations were not made until the air 
of the room had ' 

become saturated. is 


Tho compara- 


found to be some- 
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was found that whereas the former plates were disinfected 
as usual the latter were unaffected, Clearly, then, the 
bactericidal action of the air was entively due to droplets 
of the chloramine solution derived from tie spray. 


3. How long does the Bactericidal Quality of the 
Air Continue when the Spray is Stopped ? 

Experiments showed that the bactericidal action of 
the air ceased within two minutes after the spray had 
stopped—further evidence, if such were needed, that the 
droplets from the spray are the sole factor in produging 
: the bactericida 
action. 


SHORTCOMINGS OF 
THE LINGNER | 
Spray. 
While the points 
mentioned were 
being defined, the 
Linyner appa- 
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ratus was in daily 
_ use, for. disinfect- 
ing carriers. 
- During these ob- 
servations atten- 
tion was drawn 
to some defects of 
this apparatus for 
-the present pur- 
pose. These 
faults may be de- 











when charged ~—s 
with 2 per cent. 
of chloramine. 
The dry and 
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plates were ex- 
posed in . these 
spots and changed 
every five minutes 
during the whole 
of the time that 
the spray was in 


vesult of these 
tests it was found 
to be quite un- 
necessary to wait 
until the air was 
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scribed as follows: 

1. The Lingner 
apparatus gives 
out toomuch heat. 
A rise of 20 de- 
grees or more in 


Ve ' the air ot the 
_ room when the 


apparatus was 
working was not 
uncommon. Such 
. excess of heat is 

undesirable. 
2. The appa- 
ratus is not 
adaptable. _Once 
charged and 











burn itself out. 

There is thus a 
~. tendency to waste 

disinfectant. 

. 3. At first the 

Lingner. appa- 

ratus emitted a 


Paraffen 


with continued 
use the droplets 
emitted by it were 
found to become 














began with the 
spray and was 


coarser. Hence 
\, the spray became 





more intense 
during the second 
interval of five minutes than cither before ov after. The 
bactericidal action was as a rule actually on the wane by 
the time that the air of the room reached the saturation 
point. 


2, Docs the Bactericidal Action of the Air Depend in 
any way upon Chemical Vapour or Volatile Product 
Derived from the Disinfectant in the Spray? 

This question was settled by the two following 
experiments: ; 

(a) A 2 per cent. solution of chloramine was boiled and 
plates sown with the staphylococcus exposed to the 
vapour. The staphylococcus was unaffected. = 

(b) A test was made in the inhaling-room, and in addition 
to the plates exposed in the ordinary position another set 
of plates was exposed in the same spots, buc inverted. It 


Fic. 3.—FaLMoutH PorRiABLE ATOMIZER, No.1. 





less effective for 
disinfecting the 
nasopharynx of carriers than when first used, 


New Spray. 

By kind permission of the C.it E., Falmouth, a spray 
which promises to be better suited for the present purpose 
has been specially designed and made for us by Second 
Lieutenant E. Gordon, R.E.(T.), who carried out a aumber 
of experiments before arriving at the present models. By 
means of this apparatus the disinfectant is broken up into 
a finer mist than was obtainable with the Lingner appar- 
atus. Asa result the present apparatus disinfects over a 
larger area of the room. It also economizes material; the 
disinfectant is under control, and every portion of it is 
broken up into fine droplets as it arrives at the nozzle. 
During the past two months the first of these sprays has 
been in continual uso for disinfecting the nasopharynx of 
carriers. 


started it has to — 


fine spray, but. 






| 
| 













675 one. ] 





—— — 








Be iatenacsvemasunseseaee see 


The Falmouth Atomizer. 

A portable apparatus was required that would atomize a 
disinfoeetant at ihe rate of 1 litre in twenty minutes over 
a space of 750 cubic fect. In order to accomplish this 
some motiveagent had to be decided upon + ompressed 
air.was firsé tried ; a motor tyre foot pump, and a cylinder 
of co’ ed air being used in succession, with unsatis- 
factory results. Steam was then employed. A Wassmuth 
spray was tested with fair results; but was found to be 
noswitable for the comparatively heavy rate of flow of 
disinfectant required. Various sprays and methods of 
féeding the disinfectant were then experimented with, 
‘tthe most satisfactory of all being a brass regulator to 


a gas jet, having a cup head into which the disin- | 


fectant is allowed to flow «at the required rate, a 
jet of steam under pressure blowing the disinfectant 
out into he 
arin fine 
droplets. In 
order to use 
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The second form of portable atomizer shown has woe 


tages over the former as regards lightness and simplicity, 
besides elimimating much of the heat given off by atomizer 
No. 1. The present apparatus consists of a 5 in. by 6 in, 
copper and brass boiler with four fire tubes (Fig. 4)” Thig 
boiler is surrounded by sheet iron casing which keeps in 
most of the heat. Directly over the boiler there is a tray 
partially filled with water which absorbs most of the 
waste heat, and also serves as boiler-feed water, bei 
connected to the boiler by a wheel valve. The boiler jg 
heated by a pocket primus stove which can readily be 
slipped in and out from under the boiler. The boiler 
should always be left full, filling being accomplished 
allowing the steam to die down and then opening both the 
wheel valve and tap. As soon as the water is seen to 
overflow from the tap, it is at the correct level for further 
' operation, 
| he and wheel 
\ ‘ial ty 
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valve and ta 
should be 
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Fic. 4.—FALMOUTH PoRTABLE ATOMIZER, NO. 2, SECTION. 
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safety valve 
being placed 
on the tube 
close to the 
jet. Either 
No. Ll or No.2 
ict can be 
used, With 
the former, 
when steam 
has risen, ik 
is necessary 
to turn on 
tho disinfec- 
tant. With 
No. 2 jet tho 
tile of dis- 
intectant is 
placed on the 
boiler base, 
and, after 
the primus 
has been 
lighted, the 
plant is anto- 
matic. 

With re- 
gard to regn- 
lating the 
flow of dis- 
infectant, in 
atomizer 
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No. 1 the 
liquid flows 


through an 


No. 2 jet is somewhat coarser than that from jet No. 1. | extremely fine hole, which allows 1 litre to pass in 
Having arrived in this way at a more or less satisfactory | 
| is regulated. 


spray, attention was next given to the provision of a port- 
able plant. 


For the purpose of generating steam with | 


suitable pressure, a 12 in. by 6 in. steel boiler was obtained | 


with the necessary boiler fitiings. 
shown in Fig. 3. The boiler is tired by a 3 in. primas 
burner connected by a horizontal pipe to its paratlin reser- 
voir. The steam is generated-and passes through a tap to 
the superheating coil, so arranged that it can be rotated 
over the exhaust boiler gases and thus heated. The 
advantage of this superheating is that the steam is rendered 
invisible, with the result that the visible particles sprayed 
from the jet are practically all composed of the disinfectant 
solution. The disinfectant gravitatcs to the jet from.a 
bottle placed on the tank feeding water to the boiler. In 
practice, the pressure of steam is kept between 20 and 
SO ib. on the gauge when this spray is i action; the leat 
necessary for maintenance of this pressure of steam being 
kept up by pumping on the paraffin in the reservoir. 


This apparatus is | 


twenty minutes. In No. 2 atonnzer the air displacemen: 


A new revolving jet is being constructed with a view te 
gotting better diffusion of the droplets. No.2 atomizes 
will be used. By taking the steam off vertically from the 
boiler, considerable space will be saved. 


DisinFectants Usep. 

Experiments have been made with a considerable number 
of disinfectants, but the ones of which chief use has been 
made so far are chloramine 1] to 2 per cent., or zinc 
sulphate 1.2 per cent. Eusol was tried, but was fonnd 
more irritating and less efficient for the present purpose 
than the substances named. : 


Procedure Followed. 
The cubic capacity of the reom in which tho carricrs 
have been subjected to treatment with the spray has been 
reduced, by means of 3 canvas ceiling, to 750 cubie feet. 
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pad titee of the solution of disinfectant is sprayed into this 
area in the course of fifteen to twenty minutes. The 
carriers remain in the room duting the whole of that time, 


inhaling the air through their nostrils. 


DISINFECTION 


Results Obtained with Chloramine. 

The concentration of chloramine in the solution sprayed 
was 1 per cent. or 1.5 per cent..in a few of the earlier 
trials, but in the majority of the tests the spray was 
charged with a 2 per cent. solution of chloramine. 

The following tables show the results obtained with 
chronic carriers who represented the residue of 139 positive 
contacts of cerebro-spinal fever cases occurring between 
December, 1915, and May, 1916. ; 

Degree of Infection.—The sign (+) signifies that the 
nasopharyngeal secretion of the carriers gave a few 
colonies only of the meningococcus, + a fair growth of 
colonies, +-+ copious growth, and +++ a practically 

ure culture of that micro-organism. 

The inhalations were carried out once daily, and on 
each occasion the carriers were in the inhaling room 
from fifteen to twenty minutes, during which time they 
vigorously inhaled the steam and‘ spray-laden atmosphere 
through their nostrils. 

TABLE I.—Showing Particulars of Chronic Carriers successfully 

freed of the Meningococcus by the Spray when charged with a 














2 per Cent. Solution of Chloramine. 
Degree of Time previously pee Armd 
Name | ration, | gyauittens. | "ete 
Discharge. 
ee die. aes a os a 17 weeks 10 
BY te. see + & + 14 o 10 
0) Geers ade +++ 10 oa 9 
Go2 a aan + + 12 ‘a 6 
K. nee a Si - Se x 9 
B. 2 | Mt +" oO 13 
tT. | +++ mM 6 
; 
s. er ++ 1G -% 4 
a eee ow + + Ss « 9 
is ts a es | 9 











With the exception of one man, all of the above were 
proved carriers of some standing. In each of them six 
successive negative swabs were obtained before discharge. 
Five of the cases were re-examined five or seven days 
after discharge, and found to be still negative. 

On the other hand, three of the chronic carriers under 
treatment at the same time with the chloramine spray 
failed to clear up. Particulars of these are given in 
Table II. 


TABLE II:—Chronic Carriers not freed by Chloramine. 














| | “ P Ret eel 
y Degree of ime previously |halations o 
Name. | Infection. under Treatment.Chloramine) Remarks. 
Given. 
| 
| 
Bi... | & E+ 16 weeks 16 Knocked up by 
chloramine. 
k «| + ++ 14 weeks 14 Did not appear to 
| inhale properly. 
E. ..| + + + | Contracted cere- 15 Neurotic; did 
| bro-spinal fever not inhale pro- 
9 months pre- perly. 
viously 





In addition to these thirteen men, another carrier was sub- 

jected to the chloramine spray. The carrier in question 
was an officer who was convalescent from cerebro-spinal 
fever which he had contracted two months before. At 
the beginning of treatment the plate from his nasopharynx 
gave a practically pure culture of the meningococcus. 
In contrast to the third of the carriers in the above table, 
he inhaled most vigorously while in the inhaling room. 
After seven daily inhalations he was found to have 
become free of the meningococcus, and was discharged. 


Results Obtained with Zine Sulphate. 
With the advent of the warmer weather, and the con- 
sequent rise of the wet bulb temperature of the air of the 
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inhaling room, the chloramine spray became more trying. 
It was therefore decided to drop chloramine for the time 
being and to continue with solutions of zinc salts, which 
were found to be much better tolerated. The salt which 
has been principally used has been zinc sulphate, of which 
a 1.2 per cent. solution has been employed, as some pre- 
liminary experiments on carriers had proved that this was 
successful in freeing the nasopharynx of the meningo- 
coccus temporarily. 

Since the majority of the chronic carriers had cleared 
up under the chloramine spray, only one known chronic 
carrier could be subjected to the zinc spray. His naso- 
pharynx gave a copious growth of the meningococcus, and 
he had been carrying for four weeks before coming under 
this treatment. Although temporarily freed of the meningo- 
coccus by the zinc spray on many occasions, this carrier 
required no less than seventy inhalations before he could 
be discharged. 

Table III contains particulars of cases which had re- 
covered from an attack of cerebro-spinal fever, and were 
found to be still carrying the meningococcus in their naso- 
pharynx ; they were submitted to the zinc spray, with the 
results stated. 


TABLE III.—Recovered Cases Treated with Zinc Sulphate Spray. 








| 
Name. Degree of of Uerebro-spinal tions reauired 
- | Discharge. 
K. (+) 6 months | 9 
R. + 4 months | 12 
H. + + 15 weeks | 30 
D. + + 11 weeks 32, 
B. ++ ‘ 10 weeks 5 44 











Although strict comparison with the chloramine results 
was not possible, because the present men had undergone 
an, attack of cerebro-spinal fever, and the former with one 
exception had not, these results with the zinc spray were 
greatly inferior to those that had been obtained with 
chloramine. 

Newly discovered carriers of the meningococcus coming 
under treatment with the zinc spray during the summer 
may be divided into two classes according to the degree of 
their infection by the meningococcus. 


TABLE IV.—Carriers Treated with Zine Sulphate Spray. 





Carriers Lightly Infected. | Carriers More Heavily Infected. 


























| Inhalation | | Inhalations 
Name, | fafgtion. | ,feauired.” | Name. | Tafsotion.| ,Seauired 
charge. | | charge. 

G. (+) 4 | re. + + 42 
Cc. (+) 4 | K. it a | 38 
B. (+) Pepe | om 
Tr. (+) 4 mt.) +4 fy a 
s. ~ ‘ B o++ 27 
Nurse G. (+) 8 Nurse C, ++ 31 
Ro wt (+) 6 D.2 ~ 17 
a ae 3 Bergh sce 12 
w. |G) 2 en ie se 8 
Cc. pot €+) 5 Me’: + 8 


| 
It is seen that while the lightly infected carriers cleared 
up as a rule quite quickly, those more heavily infected by 
the meningococcus required a comparatively large number 
of inhalations of the zinc spray before they became free. 
It is proposed to continue these experiments in an 
inhaling room so arranged that the boiler of the apparatus 
is outside, the steam being led into the room by means of 
a tube passing through a small window. The receptacle 
for the disinfectant can be either outside or inside the 
inhaling room, whichever is found to be most convenient 
for the attendant to regulate its flow to the jet. It is 
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proposed also to try other disinfectants, or combinations of 
disinfectants; and, as suggested by Colonel Reece, to 
compare the effects of the spray upon patients lying on 
their backs on the floor with the results obtained when 
they are sitting or standing; and also to see whether 
multiple inhalations are more successful than a single daily 
inhalation for the present purpose. 

It should be added that during some recent experiments 
with a powerful experimental spray the use of 2 per cent. 
of chloramine. produced a certain amount of bronchial 
irritation in two medical volunteers who underwent this 
treatment for catarrh. Although in no sense serious— 
both declared their catarrh benefited by the treatment— 
this effect is undesirable. No such bronchial irritation 
was observed when 1 per cent. of zinc sulphate was 
sprayed by the same apparatus. The result would appear 
to suggest that for disinfection of the nasopharynx of 
meningococcus carriers the finest possible spray is not 
essential, since the droplets of disinfectant, if very finely 
divided, penetrate further along the respiratory tract than 
is necessary, and reach the bronchi in some quantity. 
With a weaker solution of chloramine such irritant effect 
would doubtless be avoided, even in persons suffering, as 
these were, from a more or less acute form of catarrh at 
the time when they entered the inhaling room. 


CoNCLUSIONS. 


These observations have led us to believe that, in the 
case of carriers of the meningococcus, prognosis with 
regard to the duration of their future period of carrying 
varies largely with the degree to which their naso- 
pharyngeal secretion is infected by the meningococcus. 

In our experience, the majority of carriers whose naso- 
pharynx yields only a few colonies of the meningococcus 
clear up quickly. In the case of these persons good results 
follow local treatment either by direct application of a 
1 per cent. solation of chloramine, or by subjecting them 
to inhalation of a steam spray charged with zinc sulphate. 

On the other hand, carriers whose nasopharyngeal 
secretion yields a copious growth, or a practically pure 
culture of the meningococcus, are often far more difficult 
to cure. The results on these persons with zinc salts 
were disappointing, but they served to emphasize the 
success of those obtained with chloramine, which, though 
still somewhat few in number, are more than encouraging, 
and would appear to indicate that a large proportion of 
these chronic carriers can be definitely freed of the 
meningococcus by this form of treatment in a compara- 
tively short space of time. 

We would add that while these observations on meningo- 
coccus carriers were in progress, several cases of chronic 
nasal or post-nasal catarrh have been submitted to dis- 
infectant treatment by the automatic steam spray. As in 
all of these persons improvement has resulted, we offer 
the suggestion that this method is worthy of trial on a 
larger scale for the treatment of such cases. 
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Ons of the functions of the Central Laboratory established 
at the Royal Army Medical College for dealing with out- 
breaks of cerebro-spinal fever is to supply district labora- 
tories with medium for cultivation of the meningococcus. 
For this reason the following investigation was the first of 
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a series of researches carried out in the Central Laboratory 
during the outbreak of 1915. y 

Ordinary agar medium, which consists of about 2 
cent. of agar dissolved in meat broth with the addition of 
1 per cent. of Witte’s peptone and } per cent. of salt is 
generally recognized to require the addition of protein in 
some form before it becomes a satisfactory medium for the 
meningococcus. Animal protein in the shape of ascites 
fluid or blood gives good results when added to ordi 
agar medium, but neither of these materials was employed 
for routine purposes in the present instance because ascites 
fluid was not procurable in large enough quantity ang 
blood was found to have two disadvantages. First, it 
made the medium opaque, thus interfering with the 
differentiation of the meningococcus colonies, and secondly, 
in spite of all efforts to prevent it, the blood which we 
were able to obtain from the slaughterhouse was found to 
be contaminated. There remained horse serum, which we 
were able to get in quantity, but at considerable expenge, 
and without a guarantee of its sterility. © 

Satisfactory results having been obtained previous] 
with nasgar, and this medium having the great advan 
that it can be sterilized by steam without losing itg 
capacity of growing the meningococcus, it was decided to 
send out nasgar in the first place for routine purposes, 
using serum instead of ascites fluid for its manufacture, 

Two difficulties, however, had to be met in maki 
nasgar. In the first place, the supply of nutrose failed, 
necessitating recourse to a substance asserted to be 
identical with nutrose chemically—namely, a mixture of 
sodium caseinogenate with glycerophosphates. Secondly, 


the supply of Witte’s peptone ceased. We therefore made . 


nasgar with serum instead of ascites fluid, with artificial 
nutrose, and with Armour’s standard peptone in place of 
Witte’s. As regards reaction, the medium was_rendered 
+ 1.0 to phenolphthalein. .- 

Nasgar made in this way was carefully tested and found 
to grow the meningococcus quite well in primary cultures 
from the cerebro-spinal fluid and also in subcultures, 
When swabs from the nasopharynx of contacts were 
plated out on it, a proportion of them grew colonies of 
cocci indistinguishable from the meningococcus. The 
medium also had the great advantage that it gave good 
differentiation of colonies of the meningococcus from those 
of other Gram-negative cocci of the nasopharynx, such as 
M. flavus and M. catarrhalis. 

While a start was made with nasgar, an investigation 
was begun for the purpose of defining the conditions of 
growth of the meningococcus in artificial culture more 
thoroughly, with the special view of obtaining, if possible, 
a superior medium for routine purposes. 

The chief requirements that a satisfactory routine solid 
medium for the meningococcus should meet may be sum- 
marized as follows: 


1. It must grow the meningococcus with constancy in 
primary culture, as well as in subculture. 

2. It must be transparent, so that colonies of the meningo- 
coccus developing upon it can readily be distinguished from 
those of other Gram-negative cocci. 

3. It must be simple and easy to make, sterilize, and handle, 
and as far as possible free from materials of foreign origin. 

4. When the supply of a large number of laboratories is in 
question, as in the — instance, it must be cheap. 

5. The medium should be capable of maintaining the menin- 
gococcus alive for a considerable time, thus obviating the 
necessity of frequent subculture. 


The research which has been made for the purpose of 
obtaining an improved medium has been carried out in 
three stages. In the first two experiments ordinary agar 
consisting of agar 23, Witte’s peptone 1, salt 3, and meat 
broth to 100, was used as base. 

In the succeeding experiments, where the value of 
individual substances for growing the meningococcus was 
under investigation, water agar, consisting of agar 23, 
salt 3, and water 100, was used as menstruum. 

As a result of these observations a medium was arrived 
at that appeared to be full of promise. The third stage of 
the investigation, therefore, was to test the capacity of this 
medium to satisfy requirements in practice. . 

In the experiments now to be described, the sign — 
signifies that the meningococcus failed to grow; the 
sign (+) signifies a distinct but feeble growth; + a 
moderate growth; and ++ a good growth of this 
micro-organism. 
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Perrone BrotH AGaRr SERIES. 
MENT I.—Fresh human blood when added to ordinary 
Fee encourages the growth of the meningococcus. Is this 
er lost when the blood is heated ? 

A meningococcus recently isolated from the cerebro- 

inal fluid was sown in equal amounts on slopes of the 
following : ; 

- J, Ordinary agar (agar 24, Witte peptone 1, salt 0.5, meat 

broth to 100). . 

9. Ordinary agar + 1 per cent. of fresh blood. 

3, Ordinary agar+1 per cent. of fresh blood heated to 
56° C. for ten minutes. 

4, Ordinary agar+1 per cent. of fresh blood heated to 
70°C. for ten minutes. 

5. Ordinary agar + 1 per cent. of fresh blood boiled for ten 
minutes. 

Owing to heat coagulation of the albumin 4 and 5 were very 
opaque. 

Result—The meningococcus grew on all the tubes, 
but more quickly and copiously on 2, 3,4,5 than on 1, 
There was no difference in the degree of growth on 2, 3, 4, 
and 5 respectively. 

Inference.—Heating does not destroy the augmenting 
effect of blood on the growth of the meningococcus on 
ordinary agar. 


EXPERIMENT II.—What are the relative values of various 
forms of protein for augmenting growth of the meningococcus 
on ordinary agar? 

The same menstruum was used as before. 

0.1 gram of the various nitrogenous substances of test were 
placed in a series of test tubes, and 1 c.cm. of water added to 
each; 9c.cm. of melted agar was then run into each tube. The 
tubes were steamed on two successive days, shaken and sloped. 

A parallel series was also put up in the same way, but with 
the addition of 1 per cent. of glucose. 

Ameningococcus recently isolated from the cerebro-spinal 
fluid of a case was then sown in equal amounts on all the tubes. 
The results were as follows: 


Growth of the Meningococcus in Forty-eight Hours at 37° C. 














No. Substance. Alone. eae 

"1 | Alkalialbumin .. 0. e. (+) (+) 

2 Serumalbumin .. * .. 0... ++ | ++ 
3 CONN sie Se ee ees - + 

4 Haemoglobin ne wae Pe ++ ++ 

5 Fibrinogen ... aaa “se ae ++ ++ 

6 Protalbumose _... eee pee - (+) 

7 Deuteroalbumose mee eae = (+) 
8 Dysalbumose ee Pee - _ 
9 Nuclein wea eee aa eee fon = 

10 Legumin ... was me at ++ | ++ 
ll Control agar alone bis bee | = | _ 








It is seen that growth was excellent with serum albumin, 
haemoglobin, fibrinogen and legumin, and that the addi- 
tion of glucose appeared to make little or no difference to 
the value of these substances for encouraging growth of 
the meningococcus. 

The percentage composition of serum albumin, serum 
globulin, and legumin respectively is seen from the follow- 
ing figures taken from Hammarsten’s Textbook of Physio- 
logical Chemistry, translated by Mandel, 1914: 


Percentage Composition. 





Serum Albumin. |Serum Globulin. 




















Legumin. 
Glycocoll ... as 0.0 3.5 0.38 
Alanin... a 2.7 2.2 2.08 
Valin es ‘he _ _ 1.0 
Leucin ... a. 20.0 18.7 8.0 
Isoleucin .., eS _ _ — 
Serin oie 0.6 _ 0.53 
Aspartic acid ... 3.1 P 2.5 5.3 
Glutamic acid ... ry 8.5 | 13.8 
Cystin ... | 2.5 | 1.51 sal 
Phenyl-alanin ... | 3.1 3.8 3.75 
Tyrosin ... was | 2.1 25 1.55 
Pron ..  ...| 14 2.8 3.22 
Oxyprolin ... | — = _ 
Tryptophan eat _ aoa _ 
Histidin | _ — | 2.42 
Arginin ... sees | _ | _— 10.12 
Lysin peeves a | - 4.29 
Ammonia ... \ a | -- 1.49 


It would appear that there is a broad similarity between 
them as regards components, so far as these’ have’ been 
determined. setae sea 

As a practical medium was being sought for, and 
legumin has the great advantages that it is cheaply's nd 
easily prepared by extracting peaflour with salt solution, 
and that the crude solution of legumin thus obtained gan 
be sterilized by heat without precipitating the legumin, an 
attempt was made to ascertain more closely the;value of 
this vegetable albumin for the present purpose..;; .: 

At the same time opportunity was taken of axa 
the actual values of various constituents usually includ 
in media for cultivating the meningococcus. sea! 
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Water AGAR SERIES. Maral Dash yy 

EXPERIMENT III.—What are the relative values ' of —_ 

(Armour’s), peaflour extract, and meat broth respectively for 
growing the meningococcus ? 

An extract of peaflour was prepared by placing 10 grams 
of peaflour in a flask together with 10 grams of salt and 
100 c.cm. of distilled water. The flask was then well 
shaken, steamed, and its contents filtered. The filtrate, 
which was sterilized by steaming it on two successive 
days, was the peaflour extract used in this and the follow- 
ing experiments. A 5 per cent. solution of Armour’s 
peptone was made in the same way. The present 
experiment was carried out in duplicate. 


In the first place 24 per cent. of agar dissolved in distilled 
water was used as menstruum, and in the second 2% per cent. 
of agar dissolved in meat broth. The meat broth was made in 
the usual way by boiling 500 grams of finely-minced beef,in 
1 litre of distilled Water and filtering. Except where the! pea- 
flour extract was added the agar in both cases received the 
addition of 4 per cent. of salt. This experiment and the follow- 
ing ones were made in Petri dishes. One cubic centimetre of 
the solution of peaflour, peptone, etc., was first placed in the 
dish. Nine cubic centimetres of the melted agar, or in the case 
where trial was made of two added ‘substances, 8 c.cm. were 
poured in, the contents well mixed, and allowed to set. 


Three recently isolated meningococci were then each 
inoculated upon a different segment of the solid medium. 





Result Forty-eight Hours at 37° C. 
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ses Meningo- | Meningo- | Menings:’ 
No.| Menstruum. Addition. cocens i. cocous 2. | ‘eoeeus:;&» 
1 Water agar - - rs oa 
2 oe a Armour’s - - ents. 
peptone Vie bebe b, 
3 os re Peaflour (+) (4)2.0-4 v6) 
extract | . why 
a a Pe Peptone and - a — 
peafiour ; , 
extract . 
5 Broth agar + 
6 os ‘“ Armour’s + ; +. 
peptone 
7 na ‘s Peafiour ++ ++ ++ 
extract 
8 i - Peptone and ++ ++ ++ 
peafiour 
extract 




















Inferences.—(1) The sample of peptone here used was of 
no value for growing the meningococcus. In Experi- 
ment 4 it seemed to inhibit. (2) Peaflour extract has 
some nourishing value for the meningococcus. (3) Meat 
broth also has this property. (4) Growth of the meningo- 
coccus was best when both peaflour extract and meat 
broth were present in the medium. 

In the preceding experiment the meat broth was in far 
higher concentration than the peaflour extract in the agar. 
In the next experiment, therefore, equal quantities of meat 
broth and peaflour extract respectively were added to the 
water agar. madt 





Result Forty-eight Hours at 37° C. 











ve Growth of Meningo- 
No. Menstruum. Addition. ode Ka nae 
| . 

| a Water agar — 

2 . si Broth 10 percent. _ 

3 mb a Peaflour extract (+) 

10 per cent. . 
4 = “ | Both. : Rees 
| 
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When in equal concentration, therefore, in the agar, the 
peaflour extract gave better growth than the meat broth. 
As before, growth was best when both were present. 
With 10 per cent. of both in the agar, a moderate growth 
of the meningococcus took place. 


EXPERIMENT IV.—Comparison of. the values of peptone 
(Armour’s), peptone (Witte), peaflour extract, nutrose, and 
serum (horse), in water agar and in meat broth agar respectively. 

As in the case of Experiment III the present test was 
made in duplicate. Five per cent. solutions of each of the 
peptones and of the nutrose substitute were used. The 
peaflour extract was prepared as before. One cubic 
centimetre amounts of these fluids were mixed in plates 
with 9 c.cm. of melted agar. After setting, each plate was 
inoculated with three meningococci. 


Result Forty-eight Hours at 37° C. 


























| 
No.| Menstruum. | Addition. meeteee- | peony aestaee- 

Zz Water agar —_ = eins 

2 % * Peptone (A.) — = = 

3 so Peptone(W.)| — = a 

4 a ae Nutrose = = =~ 

5 : ; Peafiour a is = 

extract | 

6 s » | Serum — | = = 

7 Broth agar (+) | = + 

8 ” » | Peptone (A.) | — | (> 4 ase 

9 | Peptone (W.) ++ rar i. 
10 x » | Nutrose po + ++ ae 
a. ” * - Peaflour ++ | ++ | pan 

| extract | 


2 ae ee Serum [++ we 5. et 








None of the five substances tested separately in the-first 
half of this.experiment sufficed by itself for growth of the 
meningococcus. On the other hand, when meat broth was 
used to dissolve the agar, a certain amount of growth 
occurred without further addition. This growth was 
greatly enhanced by the addition of each of the substances 
of test except Armour’s peptone. 


EXPERIMENT V.—UComparison of the effect of adding to water 
agar, meat broth, trypsinized meat broth (Douglas), nutrose, 
peaflour extract, serum, and ascites fluid respectively. 

The meat broth, trypsinized meat broth, serum, and 
ascites fluid were each added to the extent of 10 per cent. 
of the water agar. The amount of nutrose and peaflour 


SS 


proportion of 10 per cent.; the peaflour extract and the 
nutrose were in the same concentration as before. 


Result Forty-eight Hours at 37° C. 















































Wie... 
No.| Menstruum. | Addition 1. | Addition 2. | Meningo- | Meningo. 
coccus 1. | coccns 3, 
| , 
1 Water agar Broth | a ve 
Trypsinized | (+) (+}038 
broth | 
2 Water agar Ascites Broth | 4 wes re 
fluid pated = 
Trypsinized ++ ++ 
broth 
eae —— | 
3 Water agar Serum Broth = = 
a 
Trypsinized - pa 
broth 
oa : _——— 
4 Water agar Peafiour Broth (+) (+) 
extract — _—_—_—. 
Trypsinized ++ ++ 
broth 
A 
5 Water agar Nutrose Broth + + 
‘mame —————e 
Trypsinized | 5 ++ 
broth | ; 
| cea 

















Both meningococci grew on agar containing trypsinized 
broth but not on that containing ordinary broth; and in 
the remaining three experiments in which growth took 
place it was always better on the trypsinized broth than 
on the other. For some reason not ascertained, but pos- 
sibly from surviving antiseptic action of the sample of 
chloroform which had been added to it as a preservative, 
the serum used in this experiment inhibited growth. 

It is clear, however, from this experiment that, as had 
been indicated in the preceding one, trypsinized broth ig 
more favourable to the growth of the meningococcus than 
ordinary broth. Further, the addition of peaflour ex- 
tract, nutrose, or ascites fluid to trypsinized broth increases 
the growth of the meningococcus in the way that these 
substances do when added to ordinary broth. 


EXPERIMENT VII. 

The following experiment was made for the purpose ot 
confirming the previous ones, and also to ascertain if 
another sample of serum (bullock’s) containing haemo- 
globin in solution from lysed corpuscles offered an 
advantage for culture of the meningococcus. Each addi- 
tion was made to the extent of 10 per cent. of the 
medium. 


Result Forty-eight Hours at 37° C. 



































extract added was as before. ; 7 
No.} Menstruum. | Addition 1. | Addition 2. _er- — 
Result Forty-eight Hours at 37° C. ; . 
| l ye nee 
| ingo- i : Water agar | Trypsinized + + 
No. | Menstruum. | Addition. _——-: ae | broth | 
; ° 2c “oss Peaflour - + 
extract 
l Water agar. | ~ am 3 | » | H.B.serum - - 
| = | 4 | ee. eke aa Aen Trypsinized ty + 
2 | Meat broth | (+) i peroth . 
3 és es | Trypsinized - | + 5 | aD os catour (+ 
meat broth extract 
4 , Peafiour extract (+) (+) 6 a Both above ++ ++ 
os = (ia » | Trypsinized| Peafiour ++ ++ 
5 ° ” Nutrose | | | broth extract? 
6 = aA Serum ~ - | 
7 | Ascites fluid (+) (+) As before, the addition of serum by itself to water agar 








Both meningococci grew slightly but: distinctly when 
peaftour extract or ascites fluid were added to the agar. 
Growth of meningococcus 2 was better on trypsinized 
broth than on ordinary broth. 


EXPERIMENT VI.—Comparison of the effect of adding serum, 
ascites fluid, peaflour extract, and nutrose to agar containing 
meat broth and trypsinized broth respectively. 


A bottle of water agar was melted and divided into two 
equal parts. To one portion 30 per cent. of meat broth 
was added, and to the other the same amount of trypsinized 
broth. Plates were then prepared of these two media 
with the addition of the various substances mentioned 
above. The serum and ascites fluid were added in the 





failed to induce growth, and the best results were obtained 
with peaflour extract (experiments 6 and 7). Growth was 
so good when both these substances were added that the 
further addition of serum seemed to make no difference 
to it. 


EXPERIMENT VIII. 

The object of this experiment was to ascertain the effect 
of adding glucose. 

Water agar was used as before. To it were added in 
eight successive plates, respectively, 10 per cent. of peaflour 
extract, serum, trypsin broth, peaflour extract and serum, 
peaflour extract and trypsin broth, serum and trypsin 
broth, and finally peaflour extract, serum and trypsin broth 
all three at once. In a duplicate series the experiment. 
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was repeated with the addition in each case of 1 per cent. 




















24 per cent. dissolved in trypsin broth and oe 
5 per cent. of peaflour extract, the “ trypagar ” introd 
as the result of the preceding experiments. This medium 
is rendered neutral to phenolphthalein. 

Salt was distributed in plates of this medium in in- 
creasing amounts, and examples of four different + 
of meningococci isolated from the cerebro-spinal fluids of 
cases in the present outbreak were then inoculated on 
each plate. The results were as follows: 


Result Forty-eight Hours at 37°C. 



























































glucose to the medium. 
‘ois 
| MEDIUM. RESULT. 
| a 5 
e | on gx 
No.' von. | Adai- | Aadi- | Aadi- | Aadi- | 32 | BS 
'struum.| tion 1. tion 2. | tion3. | tion 4. a8 gs 
H : a 8 = 5} 
| Water 
ar 
= Glucose = ~ 
at Water | Peafiour - = 
| agar extract 
Glucose = - 
ie Water | Serum - = 
agar 
: Glucose - - 
“4! Water | T. broth oa a 
agar 
Glucose - = 
at Water | Peaflour| Serum) (+) (+) 
agar extract 
Glucose| (+) (+) 
“3 Water { Peaflour | T. broth (+) (+) 
agar extract 
Glucose (+) (+) 
7 Water Serum | T. broth + 4 
agar 
Glucose| ++ ++ 
“8 Water | Serum | Peafiour | T. broth ++ ++ 
; agar extract ; 
Glucose| ++ ++ 

















Result.—It is seen that glucose only produced a marked 
effect in the second half of subexperiment 7. As trypsin 
broth itself contains a considerable quantity of sugar, no 
doubt when the agar contains 100 per cent. of broth instead 
of 10 per cent., as in this experiment, the addition of 
glucose is superfluous. 


EXPERIMENT IX. 

This experiment was made to ascertain the value of 
Savory and Moore’s fluid extract of meat as a substitute 
for trypsin broth. The preparation was tried because it 
contains, as Mr. Mackenzie Wallis pointed out to us, a 
comparatively large amount of true peptones. 


Water agar was used as before, and to 70 c.cm. of the melted 
agar 30 c.cm. of a 10 ~ cent. solution of Savory and Moore’s 
preparation was added. To this was then added in a succession 
of plates, glucose, serum, peafilour extract, finally glucose, 
.peafiour extract and serum all three together. 


Result Forty-eight Hours at 37°C. 


























—, oe. ne 
Addi- Addi- Addi- | Meningo-| Meningo- 
No. Menstruum.| ¢ion1, | tion2. | tion 3. | coccus1.| coccus 2. 
1 's. and M. ex- = = 
| tract in 
; Water agar ; 
2 | os Glucose = - 
3 | a Serum (+) (+) 
4 | ea Serum Glucose + + 
5 ws Peafiour - - 
| extract 
6 | Pe Peafiour Glucose | Trace Trace 
| extract 
pace | o Peaflour | Serum ; ++ ++ 
extract 
8 a Peafiour | Serum | Glucose ++ ++ 
extract 








It would seem that, although the preparation in question 
contained a considerable quantity of peptones, it had no 
striking value for the present purpose. Savory and 
Moore’s meat extract, however, has some value for 
increasing growth of the meningococcus, for a control 
experiment made at the same time as subexperiments 
7 and 8, without addition of this meat extract, showed less 
abundant growth than 7 and 8. 


EXPERIMENT X. 
This experiment was made to ascertain the point at 
which concentration of salt in this medium inhibits 
growth of the meningococcus. The medium used was agar 











| ™ 
| Percentage of Meningococci. 
No.| Salt in the 

| Medium, Type 1. | Type 2. | Type 3. | Type 4. 
1 | 10 + + + + 
2 | 15 (+) (+) (+) (+) 
3 | 2.0 (+) - (+) - 
4 | 3.0 Trace |. Trace (+) (+) 
5 | 4.0 - - ~ - 
6; * 50 - - - ~ 

















Growth of all four meningococci became diminished 
when the salt exceeded 1 per cent., and at 4 per cent. it 
was arrested. 


GENERAL RESULT. 
As the outcome of these experiments it was decided to 
make a practical trial of the following medium: 


i 24 per cent. dissolved in the trypsinized broth of 
ouglas. 

To this when it has reached the final stage is added 5 per cent. 
of a sterilized extract of peaflour prepared as follows: Peaflour 
10 grams, salt 10 grams, distilled water 100 c.cm. Steam for 
twenty minutes and filter. Sterilize the filtrate by steaming on 
two successive days. 


By reason of some observations which will be referred to 
later, this medium, trypsin broth, pea agar, or “ trypagar,” 
is now made neutral to phenolphthalein. 


Trial of Trypagar as a Routine Medium for the 
Meningococcus. 

Since its introduction over two hundred meningococci 
originally isolated from the cerebro-spinal fluid of cases 
of meningitis have been subcultured on to trypagar, with 
the result that they have all been found to grow readily 
on it; moreover, plates of this medium have been in 
continual use for growing meningococci in bulk for the 
purpose of making standard suspensions of them for 
agglutination work. 

Trypagar has also been found to grow the meningo- 
coccus in primary culture from the cerebro-spinal fluid in 
several cases where an opportunity of testing this point 
has occurred. 

The chief object, however, for which a culture medium 
was required in the present connexion was for cultivating 
the meningococcus from the nasopharynx of contacts. 
The following observations were made for the purpose of 
deciding the suitability or otherwise of trypagar for this 
purpose: 

Test I. 

Swabs from the nasopharynx of six contacts were each 
plated on the following media : 

1. Nasgar. 

2. Nasgar with the addition of 1 per cent. of blood. 

3. Nasgar with the addition of 2 per cent. of blood. 

4. Trypagar with the addition of 2 per cent. of serum. 

The growth of meningococcus-like colonies on these plates 
was as follows: 

1. On nasgar one case showed meningococcus-like 
colonies, and two others showed slightly suspicious 
colonies. 

2. On nasgar enriched with blood the same case showed 
meningococcus-like colonies, and three others showed 
slightly suspicious colonies. 

3. On nasgar enriched with serum the results were the 
same as with blood. 

4. On trypagar enriched with serum five of the six cases 
showed colonies resembling those of the meningococcus. 

On examination of subcultures of meningococcus-like organ- 
isms, all were rejected except two. One of these had come u 
on all the media; the other had developed only on the plate o 
trvpagar enriched with serum. 
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Five days after the test Toot related. these same six contacts 
were re-examined, and at the same time nine persons in their 
proximity were swabbed, making in all fifteen cases. 

(ach of' ‘the fifteen swabs from' these men was. cultivated 
on plates of the following media in turn: 

ml Drypagar. : 
i2,.Trypagar enriched by 2 per cent. of serum. 
3. Trypagar enriched by 1 per cent. of nutrose. 
4. Trypagar enriched by 2 per cent. of serum and 1 per 
cent. of nutrose. 


Meningococcus-like colonies appeared on nine of the plates of 
media 1 and 2, and in only two of the plates in 3 and 4. On 
testing these suspicious organisms only two of the cases were 
found positive. These were the same two cases that had been 
positive before, and in the present series they were positive on 
all four media. 


Test III. 

After a further interval of five days these fifteen men were 
again swabbed. 

Each swab was plated on three media. 

1. Trypagar. 
2. Trypagar enriched by 2 per cent. of serum. 
3. Nasgar. 

Meningococcus-like colonies appeared on medium 1 in two 
cases, on medium 2 in five cases, on medium 3 in three cases. 
On examination of their characters all of these Gram-negative 
cocci were rejected except one, and that had come up on all 
three media. The case from which it had been obtained had 
been positive in the previous two tests. 


The second and third of these tests, therefore, showed 
that trypagar by itself, without enrichment, was successful 
for growing micrococci indistinguishable from the meningo- 
coccus from the nasopharynx. In this respect it appeared 
to give as good results as, if not better than, nasgar, and as 
trypagar is much easier and cheaper to make than nasgar 
it was adopted for routine purposes. 

It has been mentioned that trypagar was successful for 
the object in view without enrichment. The addition of 
2 per cent. of serum, or better, ascites fluid, seems to 
increase the size of the meningococcus colonies, and some- 
times their vitality on the medium. 

Since these tests were made we have on over a dozen 
occasions plated swabs from the nasopharynx of contacts 
or carriers on to trypagar plates at the same time with and 
without addition of ascites fluid. In all those cases in 
which meéningococcus-like colonies appeared they came up 
on both plates. 


Reaction of the Medium. 

At an early stage of the present inquiry an experiment 
was made to see what reaction of the medium was best 
suited for culture of the meningococcus. Strains of this 
micro-organism were tested on plates of trypagar the 
reaction of which ranged from 0.0 to +1.6 to phenol- 
phthalein. Growth of the strains occurred at +0.4 and 
continued up to +1.6; it appeared to be best at about 
+1.0, and accordingly this titre was adopted. — 

’ When opportunity offered later on, however, of testing 
contacts and carriers, the question of titre was reopened, 
and it was found that while there was as a rule growth of 
the meningococcus-like colonies in plates having a reaction 
of +1.0, they grew even better in plates the reaction of 
which was neutral to phenolphthalein. On two occasions 
also a swab was found to yield a positive result on the 
neutral plate when it was negative on the corresponding 
plate +1.0 to phenolphthalein. Some further experiments 
with delicate meningococci from the cerebro-spinal fluid 
having given a similar result, from this time onwards the 
trypagar was.sent out neutral in reaction. 


CoNncLUSIONS. 

The five requirements of a medium desirable for the 
present’ purpose have been previously stated. Trypagar 
prepared in the manner described has been found to fulfil 
four of them with satisfaction, and has, therefore, been 
adopted for routine use. Since May, 1915, over eight 
thousand bottles of this medium have been made and 
supplied to district laboratories at about half the cost of 
nasgar. With each bottle, sterile horse serum is sent out 
for ‘addition in the case of primary cultures. Some 
comparative tests having indicated that a solution of 
haemoglobin gives even better enrichment, attempts are 
being made to apply this in place of the serum for 
routine purposes. 





So far the fifth requirement is the main one that thi. 
medium fails to satisfy. Although growth of the meningo. 
coccus is excellent in trypagar, this micro-organism ag a 
rule does not survive on it for over forty-eight hours, 

The cause of this brief vitality of the meningococcus op, 
a medium so well suited to its development in the first. 
place, and the task of defining the value of the peaflour: 
extract more closely fromm the chemical standpoint, are 
matters that have engaged the attention of Captain Martin 
Flack, to whom the research was handed over at thig 
point. 





FORMULA FOR TRYPAGAR. 
' 1. Peaflour Extract. 

Take 100 grams of Lanpir g (ordinary Pearce Duff’s), and ada. 
1 litre of distilled water with 100 grams of salt. Mix and steam 
for half an hour, stirring occasionally. Allow to settle, ang 
filter, then sterilize and label ‘‘ Saline Pea Extract.” -Thig 
peafiour extract should preferably be freshly made for each 
batch of agar. 

2. Trypsin Broth (Douglas). 

Take some fresh bullocks’ hearts, free from fat and v 
mince the meat very finely, and weigh. To each 3 kilo add 
1 litre of water, and make faintly alkaline to litmus with 
20 per cent. KOH solution. Heat this slowly to 75°-80° C, for 
five minutes. Cool to 37° C., and add 1 per cent.. of liquor 
trypsinae co. (Allen and Hanburys), and keep it at 37° C. for 
two and a half to three hours. hen et rp is finished, 
test for peptone with copper sulphate and KOH as below, then 
render slightly acid with glacial acetic acid, and bring slowly to 
the boil for a quarter of an hour. Leave overnight in a cool 
place, and siphon off the clear liquid in the morning. Make 
faintly alkaline to litmus, and sterilize in an autoclave at 
118° C. for one hour on each of two days (if not to be used 
at once). 

To Make Trypagar. 

Take a measured quantity of the trypsinized broth, add 2 per 
cent. of agar fibre (see below for preparation) and 0.125 gram 
of calcium chloride per litre. Autoclave at 118° C. for three. 
quarters of an hour to dissolve the agar. Mix together in an 
urn or saucepan; titrate with N/10 KOH while boiling, usi 
phenolphthalein as the indicator, and add the necessary amo 
of normal KOH to give an absolutely neutral reaction. Cool te 
60° C., add white of egg (2 to a litre) beaten up with the crushed 
shells, autoclave again at 118° C. for 75 minutes (or in the 
steamer for two hours). Filter, add to the filtrate 5 per cent, 
of the sterile pea extract, and sterilize in the ordinary way. 


Preparation of Fibre Agar. 

Weigh out the required quantity, cut up small with scissors, 
place in a large flask or enamel pail and wash twice quickly in 
water. Drain thoroughly; add water just to cover, and put in 
glacial acetic acid, 2.5c.cm. per litre of water. Mix thoroughl 
and leave for a quarter of an hour. Pour off the liquid and w 
sega ah four or five times to make sure thatall the acetic acid 
is washed out. Drain carefully and use as above. 


Biuret Reaction for Peptone. 

Take 5 c.cm. of broth, add 0.1 c.cm. of 5 per cent. solution ot 
CuSO,; mix, and then add 5c.cm. normal NaOH. A true pink 
colour indicates that trypsinization is sufficient; a bluish-purple 
shade that it is incomplete. 


Trypagar medium prepared as above is sent out from 
the Central Laboratory to district laboratories in sterilized 
bottles each containing 200 c.cm. A small phial of sterile 
serum is supplied for addition in the proportion of 1 of 
serum to 50 of medium in the case of primary cultures. 


NOTE ON THE CONSTITUENT OF THE PEAFLOUR AUGMENT- 
ING GROWTH OF THE MENINGOCOCCUS ON 
THE TRYPAGAR MEDIUM. 
By CAPTAIN MARTIN FLACK, R.A.M.C. 
(From the London District Laboratory for Cerebro-spinal Fever, 
Royal Army Medical College, S.W.) 

In order to ascertain the nature of the constituent of 
peaflour which favours growth of the meningococcus when 
added to a broth agar medium, investigation was pursued 
along the following lines : 


1. Analysis of the Peaflour. 

Analysis of the peaflour showed that it contained 
legumin, starch, dextrins, salts, and extractives. No sugar 
was present. Analysis of the peaflour extract as added to 
the medium in the course of its preparation gave quanti- 
tatively the following results: 


Solids ree we eee ne des ... 13.58 per cent. 
Ash ... = wee si mm see so 20.01 de 
Organic matter ... sea we as we «= OAT ‘a 


The amount of organic nitrogen as determined by 
Kjeldahl’s method was 0.07 per cent. This small amount 
of nitrogen precludes the possibility of the presence in the 





a a ee 


@- cele ee 





ns 


SBSH a6 


ors, 
in 
; in 


cid, 


1 of 
"ple 
om 
rile 


of 


NT- 


of 
en 
led 


int 
‘he: 


‘Water agar + Solution C ... rl 


CULTURAL REQUIREMENTS 


Nov. 18, 1916} 


OF THE MENINGOCOCCUS. badge oa 623 


Mrwtea Jovani 








—— 


_~ 





-_ 
——e__ooeoror” 


_ extract of any large amount of a body of protein nature. 


The high percentage of ash is accounted for by the 10 per 
cent. saline solution used in preparing the extract. 


2. Cullural Experiments. 
: Cultural experiments were made upon media prepared 
by adding various solutions obtained from the peatlour. 


(a) To agar dissolved in water.* 

(b) To water agar to which trypsinized broth was added. 

(c) To water agar to which was added caseinogen hydrolyzed 
for sixteen hours in an autoclave. 


The following solutions were employed : 


Soiution A.—Prepared by boiling peaflour with 10 per cent. 
NaCl and filtering. Such a solution contains starch, dextrius, 
extractives, and-salts. - : } 

Solution 6.—FPrepared by extracting the peaflour with 10 per 
cent. saline in the cold, boiling to get rid of coagulable protein, 
and filtering. This solution contains dextrins, extractives, and 

alts. 

ee Solution C.—Prepared by precipitating the starch and dextrins 
by alcohol from the first-named solution and then removing as 
much alcohol as possible from the filtrate by boiling. Such a 
solution contains extractives and salts. 

No phosphotungstic or phosphomolybdic acid was available 
to test the amount of precipitate which could be obtained from 
this filtrate with these reagents. 


In addition to these solutions, there was prepared from 
the peaflour (Solution D) a solution of legumin. This was 
used, since an early experiment in the previous paper had 
shown that legumin exerts a favourable effect upon the 
growth of the meningococcus. 


EXPERIMENT 1, 

The first experiment was made by adding the solutions 
singly to water agar and inoculating each plate with oue loop 
from a culture of meningococcus in ascites broth. The result 
was as follows: 





Contents of 


Solution Added. Growth. 


Medium, 


— 





Starch 
Dextrins 
Extractives 
Saits 


Water agar + Solution A ... | 


Dextrins 
Extractives 
Salts 


Water agar + Solution B ... 


{; Extractives 
Salts 
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Water agar + Solution D ... Legumina - 


Water agar 9 parts. — = No growth. 
Solution 1 part. (+) = Slight growth. 
EXPERIMENT IT. 
In the second experiment the sclutions were added to 
trypsinized beef broth agar. 











Medium Growth. 
i Broth agar + A ++ 
w » +B 4+ 
«= SC a 
i<- ss * 4+ 
Groth agar only ee 








cf ee = Se eee 


Ee ee ++ = Abundant growth. a 
EXPERIMENT III. 
A similar experiment was tried, asing caseinogen agar in the 
place of broth. 


—_—_-__. _ ——— —_—- —— 











Medium. Growth. 
Cascinogon ager + A + 
- o +B ++ 

‘a w +0 ott 
“ » +D ~ 
€aseinogen agar only ~ 





= Abundant growth. 
= Moderate growth, 
= No growth. 


Water agar 18 parts. : “+3 
Caseihogen 1 part. ; + 
Solutica 1 part. - 





It will be observed that with broth agar good growth 
was obtained upon all the plates. With caseinogen agar 
moderate growth was obtained with Solution A, good 
growth with Solutions B and C, and no growth with 
legumin solution only, or with caseinogen only. The 
results with the broth agar showed that the proportion 
of broth in the agar was too great to bring out 
differences. 

Other tests, therefore, were made, using a smaller per- 
centage of broth—namely, one of solution, and two of 
broth to seven of water agar. As before, each plate was 
inoculated with one loop of meningococcus culture in 
ascites broth. The results were as follows: 











Medium. ExperimentIV. | Experiment V. 
Agar + Broth + Solution A + + (+) 
«o + 4 + Solution B ++ th 
oe +t » + Solution C 4+ ++ 
" » + Solution D - ~ 
Agar broth only ~ - 











Broth 2 parts. 
foiution 1 part. 
Water agar 7 parts. 


++ = Abundant growth. 
+<(+) = Good growth. 
“++ = Moderate growth. 
— = No growth. 


It will be seen that best growth occurred with Solutions 
B and C, although a favourable growth also occurred with 
Solution A. No growth occurred with legumin and broth, 
ov with broth only. 

From a consideration of the contents of the various 
solutions used in these experiments it is obvious that the 
agent favouring the growth of the meningococcus is one 
which must be grouped among the extractives. Such an 
extractive may provisionally be classified as being of the 
nature of a vitamine. 

{t appeared of interest to put this conclusion to the test. 
The germ of wheat was selected for the purpose, since 
this has been shown by the writer and Leonard Hill to be 
rich in vitamine. 

Similar 10 per cent. NaCl solutions were prepared from 
raw wheat germ and from the patent Hovis cooked wheat 
germ respectively. Each of these extractives was then 
separately added to water agar, to water agar to which 
broth had been added, and to water agar with the addition 
of caseinoyen. Each of the-media thus prepared was 
inoculated with one loop of meningoccccus culture. 

In the experiments with water agar only no growth 
occurred; with caseinogen the results were inconclusive; 
but in the broth experiments a distinctly favourable in- 
fluence was exercised upon the growth of the meningo- 
coccus. This vitamine, however, did not produce by any 
means so tavourable an effect upon the growth of this 
‘micro organism as did the extractive from the peafiour. 

it has been suggested that vitamines are of two kinds, 
(1) those which favour growth, and (2) those which favour 
vitality. 

"Since the meningococcus is but short-lived upon tryp- 
agar, it appeared of interest to compare the above ex- 
tractives with regard to their respective influence on the 
longevity of the. meningococcus. : : 

On examination of the cultures made in the preceding 
experiments after the lapse of some days at 37°C., it was 
found that the meningecoccus was dead upon all the plates 
except those containing the cooked or raw germ. Tho 
cultures on the plates in the first test lived sixteen and 
twenty days. In further tests it was again found that the 
cultures after some days at 37°C. were alive only upon 
plates containing extract of germ, 

The extractive from the wheat grain therefore appears 
to have the property of prolonging the vitality of the 
meningococcus upon medium to which it has been added. 
In illustration of this, it was found that a specimen of 
meningococcus Type 1 lived for ten days, of Type 2 for 
seventeen days, and of Type 3 for twenty-eight days upon 
a slope of peaflour trypsin agar to which gorm extract had 
been added. 

Stab cultures of this medium (trypsinized broth agar 
containiug extracts of both peaflour and germ) have been 
in use by me for some time, and have proved eqaally as 
efficacious as starch stabs. for stock cultures. - Subcultures 
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have shown that occasionally the meningococcus may 
live on either starch or germ agar for as long as two 
months. 

The extractive in the peaflour, therefore, would appear 
to be concerned rather with favouring the growth of 
meningococecus than with preserving its vitality. 

That the extractive contained in the peaflour is probably 
of a vitamine nature is shown also by the fact that the 
trypagar medium, after it has received the peaflour 
extract, detericrates if autoclaved, and after submission to 
such treatment may absolutely fail to grow the meningo- 
eoccus. The presence of vitamine is difficult to prove 
chemically, but the above experiments clearly indicate 
that the essential constituent of the peaflour is a body of 
an extractive nature, not precipitated from solution by 
alcohol, and that it may provisionally be classified in t c 
group of bodies known as “ vitamines.” - The experiments 
in question suggest, further, that possibly a deficiency, to 
which attention has been drawn in tho preceding paper, 
may be remedied by adding to the medium an extract of 
the germ of wheat. : 











EPIDEMIC CEREBRO-SPINAL MENINGITIS: 
IT'S BACTERIOLOGY AND PATHOLOGY. 


W. J. DENENY, M.D., B.S.ME s., 


CLINICAL PATHOLOGIST TO THE ALFRED HOSPITAL, MELBOURNE. 


Tne extreme variability, the comparative uncertainty of 
our bacteriological findings in this disease, and the impos- 
sibility of making an absolute diagnosis on a clinical basis 
alone, especially in the milder types, have combined to 
influence me in publishing my conclusions from the 
examination of an enormous number of specimens in the 
laboratory from the 368 cases that have been admitted. to 
the Alfred Hospital, Melbourne, during the past eleven 
months (to July Ist, 1916). 

An endeavour is made in this article to give the labova- 
tory findings in the Victorian epidemic, the cases dealt 
with being those occurring in the adult male population 
of the metropolitan district, together with a considerable 
number from country districts. 

Of the 368 cases under review 207 occurred among 
soldiers in camps and the remainder among the civil 

opulation—the great majority within the first few months 
2 22 from the military population, the civil population 
providing the greater number during the summer months, 
Kor the last three mouths the numbers are as follows: 
31 soldiers, 50 civilians. These figures show how, with 
ihe increased number of foci as the epidemic proceeds, the 
civil population begins to suffer more severely. 

First, in dealing with suspected cases, the cxamination 
of cerebro-spinal fluid is all-important. If the fluid is 
turbid the patient is admitted without delay, the fallacy 
of this proceeding being evidenced by the occasional 
presence of a pneumococcal meningitis or a septic 
meningitis, and, in a few cases, the turbidity has been 
«clue entirely to red blood corpuscles from accidental sources 
or from cases of cerebral haemorrhage, 


Procedure. 

In my experience the greatest cause of mistaken positive 
diagnosis has been in regarding a turbid or opalescent 
fluid, due to red blood corpuscles, as a cerebro-spinal fluid, 
turbid owing to the presence of polynuclear !cucocytes 
or organisms, this fault lying with both hospital residents 
and private practitioners. 

The microscopic examination of a wet specimen is the 
next procedure—(1) not centrifuged, (2) sedimented or 
centrifuged. The presence of polymorphonuclear leuco- 
cytes in appreciable numbers is taken as a positive 
diagnosis of an acute meningitis, not necessarily cerebro- 
spinal. Coccal forms can be seen even in the wet state. 
They are usually intracellular, contrary to the experience 
of Douglas‘ in early cases. Frequently also in the carly 
cases mononuclears are quite as numerous as polynuclears. 
In only 3 per cent. of cases were mononuclears found to be 
the outstanding feature of the cerebro-spinal fluid, and in 
half of these polynuclears were very numerous also. The 
period when mononuciears were wost in evidence cer- 
tainly appearcd to be in the early stage (that is, the early 
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part of septicaemic stage under Lundie’s classitication 2) of 
the disease. This period immediately succeeds the stage 
of clear fluid with a positive potassium permanganate test. 
as described later. : 

The presence of fibrin is noted; the fibrin clot in g 
positive case usually settles in a few hours together with 
the majority of celis present. Excess of globulin is estj. 
mated by the simple ring test with saturated solution of 
ammonium sulphate. An cnormous increase in globulin 
is a marked feature in the clear fluid after centrifuging, 
in all cases the potassium permanganate test is per- 
formed. Frequontly one finds a clear fluid with no call 
content, excepting, perhaps, a few mononuclears, no 
fibrin, and negative globulin test, and with no organisms; 
but giving an immediate potassium permanganate test 
(Lundie *), 

In 51 different cases of this serics the above result was 
obtained—-that is, no abnormality was found except posi.’ 
tive potassium permanganate test. The fallacy of this 
test is in a cerebro-spinal fluid containing red blood 
corpuscles; this invariably gives a positive reaction. Even 
if cerebro spinal fluid is contaminated with red_ blood: 
corpuscles, we still have an accurate means of judging the 
reaction to potassium permanganate. 

If. we centrifuge the cerebro-spinal fluid till we gcta 
etear fluid frec of haemoglobin and cells, we find ia an 
carly case of cerebro-spinal meningitis a positive potassium 
permanganate test, a negative test being obtained in non- 
meningitic cases. 

I wish to add my recommendation ef this test to that of 
Lundie and his co-workers.2 Especially will it be of value 
to men in general practice, or in practico away from the 
advantages of laboratory diagnosis; for it appears to me 
that not only in cases where the fluid is turbid (with 
exceptions referred to) a diagnosis of some type of purulent 
meningitis can be made, but also a positive diagnosis of. 
acute meningitis can. be mado with little visk cf m:stake 
in cases showing clear fluid if the poiass:u:n permanganate 
test is positive (avoiding the fallacy as above, as L 
suggest). 

1 do not wish to say that this test is specific in carly 
cerebro-spinal meningitis, but after a large number of 
examinations of cerebro-spinal fluids from non-meningitic 
cases (128 examinations) I have come to this conelusion as 
to the value of the test, my only doubt being that a posi- 
tive reaction may be obtained in septic nun-meningitic 
cases. 

These eases (with clear fluid giving posilive potassium 
permanganate test) have at all times becn adinitted to 
hospital, and my experience is that, within twenty-four to 
forty-eight hours of admission, the cerebro-spina} fluid is 
found to be of the usual turbid type of cerebro-spizal 
meningitis. 


Case 207. 

Admitted October 10th, 1915. Died + ctober 13th, 1915. 

October 10th.—Cerebro-spinal fluid: No cells nO orgavisnis. 
Yibrin —; globulin —; potassium permanganate + (immediate!y). 

October llth.—-Cerebro-spinal fluid: Polymorphonneierar ° +), 
Fibrin +; globulin +: 
Intracellulay and extracellular dip'ocececi. 

October 14th.—A*ttopsy: Brai» show: pas along sulei over vertex 
ardatbase. Hnorimous distension of ventricles. General congestion 
of organs. Internal hydrocephalus. 

Case 354. 

Admitted June 14th, 1916. Reli-ved July 3rd, 1916. 

June 15th.—Cerebro spinal fluid: Nocells; no organienis. Pibyin —; 
globulin —; potassium permanganate + ‘slow), 

June 17th.--Cerebyo spinal fluid : Polymorpbonuclear + +4-. Mono- 
nuclear + +. Occasional red blood corpuscles. Fibrin +; globulin + + 
potassium permanganate + (immediately), Many intracellular and 
extracellular diplococci. 

June 2lst.—Swab : Staphylococci. 


In the well-marked meningeal stage the potassium 
permanganate test, of course, is unnecessary from a 
diagnostic point of view; but, following Sophian,? 
I attempted a quantitative test, as follows:. Potassium 
permanganate (1 in 1,000) is poured from a measure inte 
1 c.cm. of cerebro-spinal fluid. The purple permanganate 
colour igs usually immediately lost, the brown colour, due 
to reduction, replacing it. More potassium permanganate 
solution is added in small quantities until, on standing for 
three minutes, some purple colour remains. It was found 
that to the cerébro-spinal fluid of those most seriously ill 
seven to cleven times its volume could be added before the 


fluid ceased to reduce the potassium permanganate.. 


Further work may determine a very definite prognostic 
value for this quantitative method. 


potassium permanganate + (immediately). 
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{The work done in connexion with well-marked cases 
shows the continued presence of polynuclear cells and 
meningococci for a considerable time. Examinations 
conducted in the following cases will give an idea of the 


findings : 


Case S64. 

Admitted June 24th, 1916. Died June 27th, 1916. ; 

June 24th.—Cerebro-spinal fluid (yellow): Poly;norphonuclear +++. 
Mononuclear +++. Red blood corpuscles +, Fibrin +; globulin +: 
potassium permanganate ++ (immediately). Many intracellular and 
few extracellular diplococci. 

June 24th.—Cerebro-spinal fluid: Polymorphonuclear eet. Mono- 
nuclear +. Red blood corpuscles +. Fibrin +; globulin + ; potas- 
sium permanganate + (immediately). Many intracellular and few 
extracellular diplococci. | s 

June 25th.—Cerebro-spinal fluid: Polymorphonuclear ++ +-. Occa- 
sional monunuclears and red blood corpuscles. Fibrin +; globulin +; 
potassium permanganate + (immediatey), Many intracellular and 
fow extracellular diplococci. — 

June 28th.—Autopsy: Brain: Intense general congestion; pus 
general; ependyma spoiled; ventricles moderately dilated. Heart: 
Pyopericardium; petechiae over pericardial surfaces; toxaemia, 


Case 281. 

Admitted March 11th, 1916. Died March 19th, 1916. 

Mareh 13th.—Cerebro-spinal fluid: Polymorphonuclear +--+. 
Mononuclear +. ited ‘blood corpuscles +. Fibrin +; globulin + ; 
potassium permanganate + (immediately). Intracellular and extra- 
cellular diplococci. 

March 14th.—Cerebro-spinal fluid: Polymorphonuclear +++. Red 
blood corpuscles +-!. Fibrin +; globulin +; potassium perman- 
ganate + (immediately). Intracellular and extracellular diplococci. 

March 15th.—Culture from cerebro-spinal fluid: Meningococcus. 

March 18th.—Cerebro-spinal fluid: Polymorphonuclear +++. Red 
b'ood corpuscles +++. Fibrin +-; globulin +; potassium perman- 
“anate + (immediately). Intracellular and extracellular diplococci 

March 19th.—Cerebro-spinal fluid: Polymorphonuclear +. Red 
blood corpuscles +++. Fibrin +: globulin +; potassium perman- 
ganate + (immediately). Intracellular and extracellular diplococci. 

Cerebro-spinal fluid. right ventricle: Polymorphonuclear +. Few 
red blood ec -rpuscles. Fibrin +; globulin +; potassium perman- 
ganate + (immedia:ely).. Intracellular and extracellular diplococci. 

March 20th.—Autopsy: Brainshows marked congestion of surface: 
thick pus at base; ependyma spoiled; ventricles markedly dilated; 
po damage due to puncture, Spleen large, inushy. Internal hydro- 
cephalus, 


Case % 1. 

Admitted January 21st, 1916. Died March 10th, 1916. 

January 22nd.—Cerebro-spinal fluid: Polymorphonucleayr ---+--}. 
Mooonuclear +-i-. Red blood corpuscles . Fibrin +; globulin +; 
potassium permanganate + (immediately), Intracellular and extra- 
cellular diplococci. ‘ 

February 6th.—Cerebro-spinal fluid: Polymorphonuclear +++. 
Fibrin +; globulin +; potassium permanganate + (in one minute). 
Intracellular and extracellular diplococci. 

February 9th.—Cerebro-spinal fluid: Polymorphonuclear ++. Red 
blood corpuscles +++. Fibrin +; globulin +; potassium perman- 
ganate -+ (immediately). Intracellular and few ext acellular diplo- 
cocci. Some shadow cells. : 

Culture from cerebro spinal fluid (24 hours): Gram + diplococci. 

February 10th.—Culture from cerebro-spinal fluid (48 hours): 
Gram — diplococci; pure meniuzococci. 

February 2lst —Cerebro-spinal fluid: Occasional polymorpho- 
ynuclears and mononuclears. No organisms. Fibrin —; giobulin +; 
*potassium permanganate -- (immediately) 

February 26th. — Cerebrospinal fluid: Polymorphonuclear +. 
Fibrin +; globulin +; potassium permanganate + (immediately). 
Intracellular dip ococci. 

March 2nd.—Cerebro-spinal fluid: Polymorphonuclear +. Fibrin + ; 
globulin + ; potassium permanganate -++ timmediately). Intracellular 
diplococei 

March 6th.—Cerebro-spinal fluid: Occasional mononuclears. No 
organisms. Fibrin, trace; globulin -; potassium permanganate —. 

March 7th.—Cerebyo-spinal fluid: Clear. Fibrin, trace; globulin + ; 
potassium permanganate + (immediately). 

March 9th.—Cerebro-spinal fluid: Occasional polymorphonuclears. 
Fibrin +; globulin +; potassium permanganate + (immediately). 
Intracellular diplococci. . 

March llth. - Autopsy : Brainshows general congestion over surface ; 
gelatinous pus at base. Ventricles very dilated; ependyma spoiled. 
Spleen large, mushy. Large hydatid cyst in right kidney. Internal 
hydrocephalus. Toxaemia. 


; Case 218, 

Admitted October 21st, 1915. Relieved April 2711,1916. Readmitted 
May 18th, 1916. Died May 22nd. 

October 22nd, 1915.—Cerebro-spinal fluid: Pelymorphonuclear + + -- 
“(shadow cells). Red blood corpuscles +. Fibrin +; globulin +; 
potassium permanganate +. Intracellular and extracellular diplo- 
cocci. 

October 23rd.—Cerebro-spinal fluid: Polymorphonuclear ++ +. 
Occasional mononuclears and red blood corpuscles, Fibrin +}; 
globulin + ; potassium permanganate + (immediately). Intracellular 
and extracel! ular diplococci. _ 

October 26th.—Cerebro-spinal fluid: Polymorphonuclear +++. 
Occasional meonenuclears. Red blood corpuscles +. Fibrin +3 
globulin + ; potassium permanganate - (immediately). Intracellular 
and extracellular diplecocci. 

October 27th. Cerebro-spinal fluid: Polymorphonuclear +++. 
Occasional mononueleats. Red biood corpuscles +. Fibrin +; 
globulin + ; potassium permangapate + (immediately). Intracellular 
and exiraccilular diplococei. 

October 28th.—Cerebro-spinal fluid: Polymorphonuclear +++. 
Occasional mononuclears. Red blood corpuscles +. Fibrin +; 
globulin -; potassium permanganate + (imnmediately}. Intraceliular 
diplococci. 

November 4th.—Cerebro-spinal fluid: Polymorphonuclear +++. 
Occasional mononuclears and red blood cells. Fibrin +; globulin +; 
Potassium permanganate + (immediately). Intracellular and extra- 
cellular dip ococci. 

November 12th.—Cerebro-spival fluid; Polymorphonucloar +++. 
Mononuclear +. Occasional red blood corpuscles. Fibrin +; 
globulin + ; potassium permanganate + (immediately), Intracellular 
diplococci., 





November 13th.—Cerebro-spinal fiuid: Polymorphonuclear +++, 
Mononuclear ++. Red blood corpuscles +, Fibrin +; globulin +; 
Potassium permanganate + (immediately). Intracellular and few 
extracellular diplococci. 

Novembey 24th.—Serum: Widal. 

a 4th, 1916.—Swab: Staphylococci; Gram — and + diplo- 

March 23rd.—-Swab: Staphylococci; Gram +- diplocoeci. 

April 26th.—Swab: Staphylococci; Gram + diplococci. 

May [9th.—Cerebro-spinal fluid: Red blood corpuscles +. ‘No 
organisms. Fibrin -; globulin i; potassium permanganate + 
(immediately). , 

May 23rd.—Autopsy: Brain shows recent marked congestion ; 
ependyma Clear; ne pus; at base dry and matted; enormous dilata- 
tion of ventricles. Four punctures show no damage. Spleen enlarged. 
Aortic atheroma Internal hydrocephalus. 

Here the clinical characteristics are usually sufficient to 
give a diagnosis, but help is given in those cases with few, 
if any, other.signs except coma or headache. 

In the cerebro-spinal fluid of a typical case we usually 
find an enormous deposit of fibrin and cells, which settles 
and may occupy as much as one-third of the total volume. 

In the markedly purulent fluids intracellular diplococci 
occur almost constantly, rare exceptions showing no 
organisms. In the examination of 700 specimens of 
cerebro-spinal fluid obtained at various stages of the 
disease I was able to demonstrate organisms in 82 per 
cent. In 80 per cent. intracellular organisms were’ seen, 
the numbers varying vastly in different specimens; in 
8 per cent. enormous numbers were present, 

In 24 per cent. intracellular diplococci occurred alone, 
and, in the remaining 56 per cent., both intracellular and 
extracellular diplococci were present, the extracellular 
variety usually being in scanty numbers. Extracellular 
diplococci occurred alone in only 2 per cent. of the speci- 
mens, so that in 58 per cent. one finds some extracellular 
organisms, but rarely in sutticient numbers to warrant the 
assertion ' that the name Diplococcus intraccllularis is a 
false one. In this series of examinations it was rare to 
find a large number of extraceliular diplococci, only 5 per 
cent. of specimens showing them in numbers sufficient to 
make them a feature. 

In the remaining 18 per cent. of specimens I found it 
— to demonstrate any organisms. 

he wonderful increase noted in the numbers of organ- 
isms after incubating the cerebro-spinal fluid alone at 
37° C. for twelve or twenty-four hours is worthy of 
mention. A fluid which appeared on a first examination 
to be free from organisms, in twelve hours showed: an 
cnormous number of ititracellular and éxtracellular diplo- 
cocci, the increase apparently going on within the leuco- 
cytes as well as in the fluid media. Some observers * 
report an extracellular increase only, but repeatedly 1 
have found a marked intracellular increase also. This, 
however, agrees with the result of Lundic’s* work, but it 
seems to me that the addition of citrate and glucose is 
unnecessary, for, if cultured overnight, the number of 
erganisms, both intracellular and extracellular, is usually 
very large. 

The incubation of cercbro-spinal fluid alone, as indicated 
above, suggested an easy means of making primary 
cultures, and the results have been as successful as 
recently reported clsewhere. I found that if the number 
of organisms in a non-incubated cerebro-spinal flaid was 
very large the patient's condition was very serious, and in 
nearly all cases death ensued very soon after the fluid was 
obtained. Especially does the presence of many extra- 
cellular organisms seem to indicate a very severé case, and 
usually a hopeless prognosis. : 

Some writers say that when the disease is becoming less 
severe and the patient approaching convalescence, the. 
organisms become extracellular. This has not been my 
experience, and, if it does occur, the number of extra- 
cellular organisms must be so small as to make it of no 
prognostic value. 

Contrary to the experience of Webster™ and others, I 
have never been able to satisfy myself that the number of 
extracellular organisms was increased by allowing cerebro- 
spinal fluid to stand at room temperature. Even in twenty- 
four hours no alteration of site of organisms could be found. 

A few cases have shown a peculiar feature in that no 
cells (or very few cells) were present, even in the lower 
layers of a centrifuged specimen, but the fluid showed a . 
general opalescence similar to that seen in a saline emulsion 
of organisms. These fluids, on microscopic examination, 
show the presence of an enormous number of diplococci ° 
from which cultures could be made. The disease period of 
such specimens was not constant, but was usually towards 
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the end of the disease. These fluids gave a positive re- 
action to globulin test, and also a positive potassium 
permanganate test, but this reaction was not as marked as 
with a cell-containing fluid. : 


Cultural Characteristics. 

It was during this stage of the fully devcloped disease 
that the cultural characteristics were studied. The 
meiingococcus grew 1 ality on blood serum, the infection 
o! the culture media being carried out by (1) pouring sedi- 
nent of cerebro-spinal fluid over it and immediately with- 
drawing it, (2) pouring sediment into a culture tube and 
incubating for twelve to twenty-four hours before with- 
drawing tiie fluid, and then reincubating for twenty-four 
hours, or (3) with a platinum loop making streak cultures. 

With the first plan a uniform sheet of growth was 
freyuently found in twenty-four to forty-eight hours, 
usually the longer period elapsing before a well-marked 
growth was found. With the second and third plans the 
usual type of circular discrete colony was found, although 
occasionally a sheet cultuie was seen in (2). 

For the purposes of vaccine, subcultures or other media 
Were necessat y. 

dust at this stage, owing to the failure of cultures in 
three consecutive litres of ascitic agar and ascitic glueose 
agar, the culture, primary ant secondary. on 3 per cent. 
giucose agar was attempted. This proved to be quite a 
reliable medium, and the growth, though often delayed till 
forty-eight hours, was sufficiently profuse for vaccine pur- 
poses. An alteration in technique was instrumental in 
saving time and media. On incubating the cerebro spinal 
fluid for twelve to twenty-four hours (usually overnight) a 
streak or sheet culture on glncose agar was almost invari- 
ably positive. A second subculture was then made from 
the latter, and a forty-eight hour culture was used for 
vaccine purposes. 

1 have kept cerebro-spinal fluids in the incubator at 37°C. 
for three to six days. before subculturing, and yet a profuse 
growth was even then obtained on glucose agar. 

i have impressed on the ward staff the necessity for 
incubation of specimens within a very short time of with- 
drawal from the body. The fact that during the earlier 
part of the epidemic no cultures were obtainable in many 
cases was due to the long period that elapsed between the 
withdrawal of fluid from the body and incubation. The 
ideal would, of course, be to incubate immediately, so keep- 
ing up the body temperature without a break. 

in furtherance of this scheme of uninterrupted heat up 
to 37°C, the transference of sediment from tube to primary 
and secondary culture tubes was carried out without delay, 
only a few minutes elapsing betore the culture was returned 
to the incubator. 

Again, I discovered by accident a means of obtaining a 
more rapid and profuse growth. On several occasions a 
trayful of glucose agar slants was incubated immediately 
after pouring into tubes and allowing: them to settle in 
order to test their sterility. The tubes at blood heat (that 
is, direct from the incubator) have been used for primary 
and secondary culture of cerebro-spinal fluid. An earlier 
appearance of growth, as well as an increased number of 
colonies, was constantly noticed. In a few cases the 
growth appeared in fourteen to sixteen hours. This 
agrees with the generaily accepted fact that the meningo- 
coccus does not grow at a temperature below 23° C. (room 
temperature being as a rule below this). 

, Apparently this subjection of the meningococci to room 
temperature for a period, perhaps only brief, is a frequent 
cause of non-growth or of scanty growth: - I would 
suggest that this is a possib.e cause of the findings of 
several observers’ that the meningococci give only a 
scanty growth on agar. My conclusion as to the cultural 
power ot glucose ayar for meningococci -is based on the 
unvitormity of the results of cultures for vaccine purposes. 
Successful cultures approximate to 60 per cent. and 70 per 
cent.; cultures from cerebro spinal fluid of 32 cases have 
been used. in the preparation of vaccine for prophylactic 
purposes and for use in chronic cases. 

In the identification of the organism, acid production 
has always been obtained in solid and fluid media con- 
taining glucose and maltose, the reaction certainly being 
@ little slower with maltose. 

On two occasions I have seen a mixed infection of what 
appeared to be definite pneumococci with meningovocci. 





This calls to mind an experience of five cases in which 
cultures on blood serum ‘or glucose agar in twenty-four 
hours showed Gram-positive diplococci, while twenty-four 
hours later, on re-examining before emulsifying for vaccine 
purposes, the organisms appeared Gram-negative. 4 
control of Staphylococcus albus, B. coli communis, and 
B. typhosus was done to ensure accuracy of staining in 
one case. the four smears being placed on the one slide. 

Some observers report irregular staining, which ig of 
course marked in smears of ordinary cultures; but m 
experience has been that, though the depth of staining 
varies, the organisms (except as above stated) have always 
been Gram-negative. I cannot agree with Shaw® that 
old cultures ars Gram-positive. 1 have repeatedly had 
cultures in the incubator at 37° C. for many days and still 
the Gram-negative staining was obtained. 

The staining methods employed for films of sediment 
from cerebro-spinal fluid were Gram’s, and Leishman’s 
modification of Romanowsky’s method, the latter showing 
up the deeply-stained organisms on a pale ground of leuco- 
cytic protoplasm and making the detection of the organising 
much easier than by the Gram method. Similar methods 
were employed in the examination of blood films. Wet 
specimens of blood were also examined. 

Cultures have been made not oniy from lumbar puncture 
fluids but from cerebro-spinal fluids obtained by ventricular 
puncture. On three occasions blood cultures have been 
obtained. In two cases of cerebral abscess meniugococci 
were cultured, and in a case of ulcerative endocarditis 
couplicating cerebro-spinal meningitis a pure culture was 
obtained. 

The presence of vacuolated polynuclear leucocytes in the 
cerebro-spinal fluid (so-called shadow cells) is not frequent, 
but their presence seems to indicate the approach of death, 
I have notes of thirteen cases in which shadow cells were 
present in the cerebro-spinal fluid.. Death occurred in all, 
The following two cases (128 and 279) demonstrate this 
peculiarity. 


Case 128. 

Admitted September 2nd, 1915. Died October 23rd, 1915. 

September 3rd.—Cerebro-spinal fluid: Polymorphounclear +++. 
Mononuclear +. Fibrin +; globutin + ; potassium permanganate + 
(immediately) Intracellular diplococci ++, and extraceliular diplo- 
cocci +++. 

peptember 21st.—Cerebro-spinal fluid: Polymorphonuclear + ++. 
Fibrin +; globulin +; potassium permanganate + (immediately). 
Intracellular diplococci. 

September 27th.—Cerebro spinal finid, right ventricle: Poly-, 
morphonuclear +++, Fibrin +; globulin -++; p tassium perman- 
ganate + (immediately). Intracellular dip.ococci +++. B 

heptenmber 30th.—Cerebro-spinal fluid Polymorphonuclear ++. 

Fibrin +; globuiin + ; potassium permangana'e + immediately). 

October 8th. —Cerebro-spinal fluid: Polymorphonuclear ++. 
Fi'rin —; globulin +; potassium permanganate + immediately). 
Intracellular diplococci. 

October 15th.—-Cerebro-spinal fluid, left ventricle: Polym»rpho- 
nuclear. Fibrin’ ; globulin +; potassium permanganate + (imme- 
diately). Few intracellular and extracellular dip'ovocci.  - 

October 17th.—Cerebro-spinal fluid, right v. ntricle: Polymorpho- 
nuclear +++ Gnany shadow cells) Mononuclear +++ Red bloud 
corpuscles +. Fibrin +; globulin +; potassium p rmanganate +. 
(immediately). Intracellular and extrace lular diplococci. 

“October 19th.—Cerebro spinal fluid, left ventricle: Polym srpho- 
nuclear ++--.. Occasional mononuclears. Fibrin +; globulin +; 
potassium permanganate + (immediately). Intracellular and extra- 
cellular diplococci. 

October 2lst.—Cerebro-spinal fluid: Polsmorphonuclear + ++ 
‘many shadow cells). Occasional mononuclears and red blood cor- 
puscles. Fibrin +; g obulin +; pota sium permanganate + (imie- 
di t ly). Intracellular and extracellular dipiococci. Syn 

October 24th.—Autopsy: Brain shows some congestion. Ventricles 
show marked dilatation with thin turbid fluid. Internal hydro-. 
eephalus. “ 


Case 279. 

Adinitted March 2nd, 1916. Died March 21st, 1916 

March 3rd.—Cerebro-spinal fluid: Poiymorphonuclear +--+. Red 
blood corpuscles +. Fibrin +; globulin +; potassium permaa- 
ganate + (imniediately). Intracellular and few extracellular diplo- 
cocci. 

March 4¢h.—Cerebro-spinal fluid: Polymorphonnuelear +++. Red 
blood corpuscles ++. Fibrin +; globulin +; potassium perman- 
ganate + (immediately) Intracellular and few cxtracellular diplo- 
cocci. 

March 7th.—Cerebro-spinal fluid: Polymorphonuclear +++. Mono- 
nuclear ++. Fibrin +; globulin +; potassium permanganate + 
immed ately). Intracellular diplococci. 

Mareh 9th.—Cerebro-spinal fluid: Polymorphonuclear +++. Few 
mMononyelears. Occasional red blood corpuscles. Fibrin +; glo- 
bulin +; potassium permanganate (immediately). Intracellular and 
extracellular diplococci. 

Murch 13th —Cerebyo spinal fluid: Polymo phonuclear +++. Few 
red blood corpuscles. Fibrin +; globulin +; potassium perman- 
ganate + (immediately). Intracellular diplococci. a 

Cerebro-spinal flud: Polymorphonuclear + + +. 
+++, Fibrin +; globulin +; potassium permanganate + 
diately) Intracellular diplococci. 

March 14th.—Cerebro spinal fluid: Polymorphonuclear +++. Few 
mononucle rs, Fibrin +; globulin +; potassium permanganate + 
(immediately), Intracellular and many extracellular diplecocci. 
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March 15th.—-Cevebyvo-spinal uid: Polymorphonuciear +1 +. 
Few mononuclears. Fibrin +; globulin +; pobassium perman- 
vacate + (immediately). Intraceilalar aud extraceliniar diplococci. 

Culture from cevebro-spinal fluid ; Meningococcus ; sone Gram + 
in twenty-four hours ’ : : ~~ 

March 16th.—Cerebro-spinal fluid: Polyinorphenuclear ++. 
Yew mononuclears. _Pibria +: globulin +; potassium » perman- 
ganate + (immediately), Intracellular and few extracellular diplo- 
CCL. 
©Gerebro-spinal fluid: Polymorphonuclear ++ -+. Few mono- 
nuclears Fibrin? ; globulin ++ ; potassium pertuanganate + (im- 
ynediately). Intracellular and extracellular diplococci. 

Culture from cerebro-spinal fluid: Meningococcus (48 hours) 
yaecine (Gram —). . ; 

March 17t .—Cerebro-spinal fluid: Polsiaorphonuclear EF 
Mononuclear +. Red blood corpuscles +. Vibrin +; globulin +; 
potassium permanganate + (immediately), Intracellular and few 
extracellular diplococci, ; ; . : 

‘March 18th.—Cerebro-spinal fluid, right ventricle: Few poly- 
morpkonuclears. Red blood corpuscles + +i. Vibria + ; globulin +; 
potassium permanganate + (immediately). Intracellular and extra- 
cellular diplococci. | : 

Cevebro-spina! fluid, left ventricle: Few polymorphonuclears (some 

shadow celis. Fibrin —; globulin +; potassium permanganate + 
(immediately’. Intracellular aiploccocci. k 
‘Cerebro-spinal fluid, right ventricle, culture: Meningococcus 
vaccine. 
March 20th.—Cerebro-spinal fluid, left ventricle: Few polymorpho- 
nucleats. Red blood corpuscles +++. bibrin +; -giobulin +3 
potassium permanganate + (immediately). Intracellular and extra- 
celtular diplococci. — nt 

Cerebrospinal finid, right ventricle: Polymorphonuctear +--+, 
Read blood corpuscles ++. Fibrin +; globulin +; potassium per- 
yanganate | (immediately), Intracellular and extracellular diplo- 


0CCi. 
* Maitch 21st.—Cerebro-spinal finid, right ventricle: Polymorpho- 
nuclear +. Red blood corpusclos +. Fibrin +; globulin +; 
potassiuin permanganate + (iinmediately>, Intracellular and extra- 
celiular diplococci. 2 

March 2ist.—Autopsy: Brain shows marked congestion: hacmor- 
vhage near right trephine hole; pus marked at base. Ependyma 
spoiled with petechiae showing. Enormous dilatation of ventricles 
with turbid fluid. Serous membranes petechial. Internal hydro- 


cephalus. 

The general tendency to haemorrhage is evidenced (1) by 
the presence of red blood corpuscles in the cerebro-spinal 
fluid,. often in great numbers; and (2) by the frequent 
appearance post mortem of a haemorrhagic condition of 
the surface of the brain, especially the base. ‘This will be 
dealt with more fully later. 

Dr. Mary Williams” states that “if there were any 
symptoms showing involvement of the nervous system we 
found the germ in the blood.” 

Ihave cxamined films of incubated and non-incubated 
blood and have been unable to demonstrate organisms. 
hese examinati-ns were all from cases with marked 
ineningeal and septicaemic sighs and symptoms, some 
even being nioribund when blood was taken. I must 
zdmit that when one does discover the organisms in the 
blood film (a frequent occurrence) the picture is_ very 
typical, as the polymorphonuclear neutrophile leucocytosis 
is so marked that the need for an actual leucocyte count is 
unnecessary. 

Ihave not found time to enter into the question of the 
discase period when the leucocytosis appears, but intend to 
study this phenomenon with the view of determining if it 
be an early diagnostic feature. 

: Lhave records of three cases in which I have been able 


_ to demonstrate extracellular organisms as well as intra- 


cellular in blood filnis. The positive fermentation tests 
with glucose and maltose media were obtained in the case 
of one blood culture, these being performed in order to 
confirm the morphological characters. Gram-negative 
diplococci have been obtained from pericardial fluids both 
ante mortem and post mortem. 

Fluids obtained during life from elbow and knee joints 
have been found to contain many polynuclears with intra- 


. cellular Gram-negative diplococci. These joint conditions 


have cleared up without having to be treated as other 
pyogenic joints, 

In a swab from an aural discharge EF found Gram-. 
negative diplococci; but again, in this case, the organism 
present way have been the Micrococcus catarrhalis, no 
time having been available to carry out differential 
tests. 

The sputum examinations done were mainly in cases of 
complicating pneumonia or in suspected cases of tuber- 
culosis. In nineteen examinations made from different 
patients five showed Gram negative diplococci indistin- 
guishable morphologically from the meningococcus. 

Out of a large number of microscopical examinations 
of uvine from patients with definite cerebro-spinal mening- 
itis, many pus cells were found in seven, and in three cases 
chemical tests showed the presence of sugar in moderate 
amount ;1.5 percent. average). Asconvalescence approached 
the glycosuriadisappeared. Since July Ist several cases of 
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glycosuria with definite ccrelvo-spinal meningitis have 
come under notice. 

No systematic examination of throat swabs has been 
undertaken in the early stages; but in the stage of con- 
valescence, when the patient is fit to leave hospital, swabs 
free from Gram-negative diplococci have been required 
before discharge is allowed. ‘Time has not permitted 
a closer study of swabs than to culture for twenty-four to 
forty-eight hours and determine the presence or absence 
of Gram-negative diplococci. It was astonishing how 
many tubes showed no growth after twenty-four hours’ 
culture. Many of them, however, gave positive results 
after forty-eight hours. With regard to those giving no 
growth, 1 think the explanation lies in the fact that not 
only were argyrol and hydrogen peroxide used locally with 
a short free pericd before swabbing, but the patients 
themselves obtained throat tablets, many containing free 


formalin, which successfully inhibited growth for some 


time—a patient eager to leave the ward taking care to 
administer to himself a. liberal dose of such tablets 
immediately before the swabbing was performed. 

in these Convalescents a series of 190 swabs was 
examined, Of 93 first swabs, Gram-negative diplococci 
were obtained in 28 (that is, 30 per cent.). Of the re- 
maining 97 swabs, taken usually at intervals of three to 
four days after first swabs, 42 (that is, 43.3 per cent.) con- 
tained Gram-negative diplococci. In some, great diffi- 
culty was experienced in obtaining cultures frec from tle 
organisms. 

Cases 294, 269, and 254 show this difficulty. 

Case 294, ‘ 

May 11th, 1916. -Swab: No growth. va 
May 13th.—Swab: Staphyloceccus, and Gram — and + diplococcums 
May 19th.—Swab: Gram — dipioceccus. 
May 21 t.—Swab: Gram — diplococcus. 
May 25th.—Swab: Gram — diplococeus. 
May 3lst.—Swab: No growth. 
June 2nd.—_Swab: Staphylococeus. 


Case °69. 

January 29th, 1916.—Swab: Staphylococcus, and Gram — and + diplo 
coccus., 

Vebruary 2nd.—Swab: Gram — and + diplococcus. 

February. 7th.—Swab: Staphyloceccus, and Grain —- and + diploe 
coceus, 

February 12th.—Swab: Staphylecoccus, and Gram — and + diplee 
coecus, 
February 14th.—_Swab: Staphylococcus, and Gram + diplococexs. 

Ease %54. ~ : 

January 14th, 1916.—Swab: Staphylococcus, and Gram — and + diploe 
coccus, 

Rélapse. ‘ 

February 5th.—Swab: Gram — and + diplococcus. 

February 12th.—Swab: Staphylococcus, and Gram ~ and + diplo- 
coccus. 

February 14th —Swab: Gram —- and -} diplococcus. 

Yebruary 19th.—Swab: Gram — and + diplecoccus. 

February 23rd.—-Swab: Gram — and + diplococcus. 

February 27th.—Swab: Staphylococcus, and Gram + diplococcus. 


Contacts. 

As to examination of contacts, during November and 
December, 1915, under the direction of Major R. J. Buil, 
Director of the Bacteriological Department, University of 
Melbourne, I, with. three others,: examined the direct 
nasal and pharyngeal smears from the 800 employees of 
the: Commonwealth Clothing Factory, where there had 
been two cases of cerebro-spinal meningitis. In 179 of 
thesc Gram-negative diplococci were obtained, some 
showing the organisms in both smears, but many only in 
the pharyngeal smear. These employees were not allowed 
to resume work until negative swabs on two successive 
days were obtained. 

The work of treating these paticnts and subsequently 
examining the swabs was handed to me by the Principal 
Medical Officer of Victoria. Treatment consisted in 
allowing various fiuids to run gently into each nostril and 
syringing the posterior pharyngeal wall also. It was 
found that the results were too slow with saline alone, se 
that potassium permanganate (1 in 1,000) was tried, the 
result being that some of the patients felt a marked sore- 
ness of nose and throat, showing red glazed mucous 
membrane. Also my negative results were still slower in 


‘appearing. Therefore I tound it necessary, under these 


circumstances, to seek a fresh means of treatment. If 
chose a solution of sodium bicarbonate (1 drachm in a pint 
of normal saline) as a possible improvement. The results 
justified my choice, for [ obtained negative results sooner 
than previously (working on batches from 20 to 40 pre- 


\ viously untreated), and without cansing any inconvenience 
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to the patients. From the- nose 500 to 600 direct smears 
were examined, and a similar number from the pharynx, 
negative returns from both nose and throat simultaneously 
béing required on two successive days. 











Post-mortem Investigations. 

In the study of the results of 70 autopsies done in 
cases of cerebro-spinal meningitis during the last nine 
months, I am forced to agree with Lundie that not only is 
there a meningitis present, but that a panencephalitis is a 
feature in the acute cases, the macroscopic evidence in 
favour of this view being the general spoiling of the brain 
substance (the organ is flabby and falls flat, losing its 
dome shape when placed on the examining bench). It 
tears if held in the hand, no matter how gently one 
handles it, and the intr+cerebral vessels are widely dilated 
and stand out very markedly on the cut surface. Also the 
ependyma lining the ventricles is spoiled in nearly every 
case, being petechial in many. ‘This spoiling of the 
ependyma seems to me a very useful diagnostic point in 
favour of cerebro spinal meningitis as against other 
cerebral lesions, especially tuberculosis. 


Mode of Death. 

As regards the mode of death, I decided that toxaemia 
was the main factor in 48 cases (69 per cent.), while in 11 
cases (16 per cent.) internal hydrocephalus was the imme- 
diate cause. This cause is divisible into two varieties: 
(1) Those occurring in the acute stage, with meningitis 
still present, and caused partly by adhesions and partly by 
plugging of the foramina of Magendie and Luschka by 
thick tenacious pus and fibrin. I have not included ander 
this head those cases of general hydrocephalus in which, 
on opening the skull, there is an enormous excess of fiuid, 
boih within and without the brain, with apparently a free 
communication between. This phenomenon occurred in 
several cases, the deaths being included under the head of 
toxaemia. (2) Internal hydrocephalus was most marked 
m those cases which had recovered from the meningitis 
and showed clear meninges with no pus and usually very 
Kittle congestion. These were due directly to adhesions 
closing the foramina. 

Considering internal hydrocephalus, both as an early and 
a late complication, I must agree with Horder? that “lack 
of mechanical resistance on the part of the ventricular 
wails” is a factor, but my experience forces me to the 
conclusion that this is decidedly more important in the 
caviy cases (that is, those showing what is really a pan- 
éucephalitis) rather than in the chronic cases as suggested 
by Horder. 

Heiman’s idea, to which Horder makes reference, “ that 
the weight of fluid in the posterior horns of the lateral 
veutricles, pressing down the cerebellum over the bulb, 
temporarily obliterates the outflow from the fourth 
ventricle,” seems quite feasible, especially as we find on 
post-mortem. examination that (1) the brain substance 
covering the posterior horns of the lateral ventricles always 
suffers most severely in internal hydrocephalus, the dilata- 
tion and consequent thinning being most marked here; 
(2) the posterior horns always contain the greatest sedi- 
ment; and (3) the posterior horn, being the lowest part 
of the lateral ventricular system, is the site selected for 
ventricular puncture. 

Ventricular puncture was done as a therapeutic measure 
in all cases of internal hydrocephalus as soon as symptoms 
arose and was repeated as occasion demanded. Many of 
the fiuids obtained by ventricular puncture were perfectly 
clear and gave negative globulin and potassium perman- 
ganate tests. I consider that this indicates a freedom 
from meningitis. Dr. Stewart, medical superintendent, 
who was performing the clinical work, reports success 
from this treatment in a few cases. 

In nine cases which came to post-morlem examination 
I have noted the presence of trephine hole with ventricular 
punctures; in one case seven punctures were found. It 
is remarkable that these punctures show no damage to tle 
brain substance. They pierce the most dependent part 
of the lateral ventricular system—that is, the posterior 
horn—and one finds merely a needle track, usually blood- 

stained, without any damage to the brain substance. 
Even in the case of multiple puncture, which is usual, 
a. collection of ptncture wounds can be seen on the 
ependymal surface with no evidence of damage. In ono’ 
case the lateral ventricles were distended with markedly 
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blood-stained fluid, but both the lumbar and ventricular 
puycture fluids were, even before ventricular puncture, 
markedly blood-stained. In this case a further evidence’ 
of the haemorrhagic tendency was shown by the petechig} ‘ 
ependyma, In another case a large dark clot lay immedi. 
ately within the skull (extradural), due to accidental 
rupture of a vessel in this situation. 

These were the only two examples in which any” 
abnormality was traced to ventricular puncture. 


Complications. . 

Pneumonia, usually ‘of the lobular type, seemed to he 
the actual cause of death in seven cases; probably the’ 
condition was accentuated by the continued presence ip 
the majority of the original meningitis. In one or two 
other eases a less marked bronchopneumonia was present, 


i but death seemed to have occurred from other causes. 4 


Apparently the pneumococcus was the causative 
orgauisni, although in five cases of pneumonia conipli-’ 
cating cerebro-spinal meningitis, in which the spuium was 
exalminel, Gram-negative diplococci were present in 
appreciable numbers. In three cases recent cerebral 
haemorrhage (capsular) was present. In two cases 


/ rupture had occurred into a ventricle. Apparently the 


congestion due to early meningitis was the determining’ 
factor in causing vasewar rupture, in cach case clivonie 
nephritis and diseased blocd vessels being present. In’ 
two cases old encapsuled cerebral haemorrhages were 
seen, ‘These had no causal relation to death. 

In this connexion it is necessary to mention the presenee 
of chronic nephritis in 14 cases (20 per cent.). These» 
all oceurred in patients past middle age, and it seems that 
eerebro-spinal meningitis is much more serious in a person: 
past middle age with chronic nephritis than at any other 
period of life, not even excepting the very young. 

In case No. 214, male, aged 84, the diagnosis of cercbro- 
spinal meningitis is open to doubt, as at autopsy chronic 
nephritis was found and an empyema of the gall bladder 
with suppurative cholangitis, the latter without «any 
apparent gross local cause. | did not personally conduct. 
this examination, and as no cultures were made fron: 
either gall bladder or meninges 1 must label this cease as 
of donbtful origin. 

In reviewing the cases that came to autopsy the brain 
conditions not yet considered include two cases in which 
cerebral abscess was present. In both cases the meninyo- 
coceus was isolated from the pus. 


In case No. 548, male, aged 50, death occurred within three 
days of onset. At autopsy the main points were: (1) Marked 
general meningeal congestion. (2) Profuse pus at base. 
(3) Dilated ventricles. (4) Abscess, which had ruptured into the 
right lateral ventricle, present in right cerebral hemisphere. 
(5) Heart clear. (6) Culture from pus of cerebral abscess-— 
meningococeus, Calture from pus under meninges-—-meningo- 
coceus. ; , 

The laboratory examinations in this case were as follows: 
The cerehro-spinal fluid on May 14th showed an enormous~ 
number of polynuclear and mononuclear leucocytes with only, 
a few intracellular and occasional extracellular diplococei. 
On May loth the result was as on the 14th, with the exception 
that many intracellular and extraceliular diplococci were‘ 
present. 


The second case showed a temporo-sphenoidal «bscess, 
but this was secondary to mitral ulcerative endocarditis.’ 
In this ease pericard-tis was also present, also multiple- 
emboli in other organs. In two cases ulcerative ento-- 
carditis was found, the first being as described above, the 
second affecting the aortic valve, the laboratory record 
being as follows: . . 


Case 327. 

Admitted May 27th, 1916. Died June 25th, 1916. 

May 28th — erebro spinal fluid: Polymorphunuclear + -+--. Mono- 
pucleay +. Oceasionalved blood cells. Fibrin + : globulin; potassium 
permeanxanate + immediately), lotraccilular and extracelliiar diplo-! 
cocei. 

June Ist.— Cerebro-spinal fluid: Occasionat polymorphourclears. 
Few mononuclears and red plood cells. tibrin ; globutin =; potas-’ 
sium permanganate + immediately). No oryanisins. 

June 8th. — Cerebro-spina: fiuid: Oceasional polymorphenuclears . 
‘some shadow celis) Few mononuclears. Re: bload corpuseles + +. 
Fibrin-; globulin +; potassium permanganate + (immediately), 
Tntracellnlar dipueveci. 

June 26th.—Cu ture from aortic valve: Meningoecocci. 

June 26th. -—- Autopsy: Brain shows marked general congestion.” 
Ependyina clear; ventricles not diated. Sottening of right oceipital. 
lobe due toembolism. Isndocardiuin and pericardium petecbial; the 
two poster! x flaps of the aortic valvc show aeute deep ulceration with 
vegetations. Petechial spots present over kidneys..}smboli present in 
brain, right brachial artery (1), spleen, and left lung. Ulceraiive aortic 





S valyulitis with multiple emboli. Toxaemia. 
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In two cases ante mortem cardiac thrombi were found 
jn the right heart and haemorrhagic infarcts were present 
in the lungs. In one of these polyserositis was found, the 
pericarditis being especially well marked. . 

Pyopericardium was scen in 8 cases (11 per cent.), 
usually being the greatest factor in the causation of a 
toxaemic death. Pericardial and pleural adhesions were 
often seen but did not seem to have any importance. 

The serous membranes frequently (13 per cent.) showed 
netechial haemorrhages. Tue ependyma lining the lateral 
yentricles was petechial in a few cases. 

The choroid plexus on several occasions showed hyper- 
trophy and vesiculation. This was more apparent in the 
more clironic cases. 

Pyelitis was marked in two cases, but many showed 
turbid urine coming away from the pelvis on cutting the 
ureter. 

The spleen showed appreciable enlargement in 29 cases 
(41 per cent.). Most writers seem to form too low an 
estimate of this feature. Milligan® reports enlargement 
of the lymphatic glands in this condition at autopsy in 
a very great number. I found the mesenteric glands 
enlarged and reddened in the majovity. 

Aortic atheroma, was present in 15 cases (22 per cent.). 
In 5 cases (aged 13, 15, 20, 21, 25) atheroma was present, 
and the organs were firm. In one case, aged 13 years, 
the aorta was clear, and the organs did not show any 
undue firmness. 

Though these cases are very few, they bear out the 
opinions of some authorities who state that in the majority 
of adolescents dying from acute infectious diseases there is 
a syphilitic basis. The positive evidence in these five cases 
is at least very suggestive. 

Purulent bronchitis was present in the majority of cases 
coming to autopsy, thick creamy pus often being ex- 
pressed from the bronchi with ease. This seems to 
invite further study. In view of its great frequency 
iwould suggest the possibility of this being the primary 
site of the infection, with dissemination taking place 
therefrom. , 
Haemorrhages. 

I haye purposely left the consideration of the haemor- 
rhagic tendency in this disease (as evidenced in the 
laboratory and post-mortem room) to the last. 

Ihave already remarked on the great frequency of red 
‘blood corpuscles in the cerebro-spinal fluid—a condition 
which is unlikely to be always due to accidental causes or 


_ taulty technique, especially in view of the dexterity and 


perfection which those constantly performing lumbar 
puncture attain. 

The occurrence, in 3 cases, of ccrebral haemorrhage 
(capsular), in one of multiple small meningeal (sub- 
arachnoid) haemorrhages, and in many cases the presence 
of a general haemorrhagic condition of the base of the 
brain, give further evidence of this tendency. 

[have referred above, also, to the frequency of petechial 
haemorrhages under the ependyma and the serous mem- 
branes. ‘The purpuric skin condition is frequently seen 
post ameortem, most often in fulminant and hyperacute 
cases. On two occasions multiple haemorrhages into 
lung tissue were secn, without apparent gross cause. In 
one case the intestinal canal was filled with blood clot. 
There was no lesion in the intestinal wall to account for 
this condition. Horder® states that small haemorrhages 


into the intestinal canal may be conspicuous, especially in 


acute cases. This case, however, demonstrates the pos- 
sibility of a large haemorrhage occurring. Recently, in 
two examinations conducted in fulminant cases, the 
presence of a haemorrhagic enlargement of the adrenals 
was noted, this being very conspicuous. 

In two other cases (since July 1st) I have observed the 
same conditicn, apparently clearing up, the cases being of 


_ the acute type which usually ends in death after a few 


days. It would appear, therefore, that this is an early 
feature of fulminant, hyperacute, and acute cases. The 
occurrence in so many situations of hacmorrhages is in 
accord with the existence of the purpuric rash which gave 
to the disease its name, spotted fever. 


Conclusion. 

Tn conclusion, I wish to add that I hope by the pubiica- 
tion of these deductions to stimulate discussion, especially 
as to the points of importance in early diagnosis and their 
relation to treatment. 
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It will be seen that Ihave disagreed with some of tho 
usual bacteriological findings. Though this may not meet 
with approval, | think such variations from what we at . 
present reyard to be the nurmal may prove to be much 
more common than formerly supposed, and may possibly 
help us to a better understanding and more efficient 
treatment of such a fatal disease. 

My thanks are due to Lance-Corporal (now Staff 
Sergeant) Weir, Australian Iinperial Force, who was 
detailed as my laboratory assistant, retaining that posi- 
tion and rendering me much valuable aid during six 
months out of the eleven months under review. 1 must 
also thank Drs. A. V. M. Anderson and G. T. Howard ior 
their encouragement to continue a work the routine of 
which at times became very irksome. 
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As a definite line of treatment in cerebro-spinal fever 
(meningococcal meuingitis) is as yet not satisfactorily 
determined, methods of considerable diversity being still 
employed by ditferent observers, any record of a number of 
consecutive cases treated by a particular method may be 
of some value in the ultimate elucidation of the best 
means to combat the disease. ‘There is still much 
diierence of opinion as to whether serum is or is not 
of any efficacy, whether cases are best treated by lumbar 
puncture alone, or if vaccines assist in contributing 
towards a successful issue. 

The average mortality in epidemics of cerebro-spinal 
fever from 1904 to 1905 was 80 per cent. In 1913 
Flexner? published & summary of 1,294 cases treated 
with the serum bearing his name and yielding a mortality 
of only 30 per cent. Unfortunately, however, the cases 
occurring in this.country from the end of 1914 onwards 
did not appareutly show the good results with serum that 
were expected. In the cases occurring at Royal Naval 
dépdts (1914-15) the mortality of serum-treated cases was 
64 per cent.,® but in many instances the serum treatment 
was not commenced until late in the disease, often the 
fourth to the seventh day, sometimes even later. The 
doses, also, in certain cases were quite inadequate. In the 
report of the Medica! Research Committee‘ on cerebro- 
spinal fever (1916), the majority of reporters seemed 
unable to decide how much benefit accrued from serum 
and how much from the associated lumbar puncture. The 
average mortality appears to have been as high as 59 per 
cent. in the serum-treated cases mentioned in this report. 
More recently, however, F. W. Andrewes,’ using Lister 
Institute serum (1916)’ on 11 consecutive cases, had a 
mortality of 4—that is, 36.36 per cent.; two of the fatal 
cases were under a year old. 

On the other hand, Gaskell and Foster‘ treated 30 cases 
of cerebro-spinal fever by frequent lumbar puncture 
only; their mortality was 30 per cent. Morgan® in 1908 
had a mortality of 44 percent. in 18 cases treated in the 
same manner. , 

During 1915 vaccines were frequently employed con- 
currently with other methods of treatment. The few cases 
referred to by Rolleston® in which vaccine was used, many 
of which I had the opportunity of observing, gave an 
apparent mortality of only 25 per cent. Most of these 
cases, however, were well on the way to recovery before 
the vaccine was given; they were also, in addition to 
lumbar puncture, treated with either serum or soamin. 
Of other observers, Warren Crowe‘ considered that 
autogenous vaccines did good in influencing temperature. 
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He commenced with the very small dose of one million 
organisms, while Walker Hall‘ gave a polyvalent vaccine 
every two days in gradually increasing doses from 25 to 
500 million, preferring it to serum. J. R. Collins’ vecom- 
. mended starting with a half to one million organisms, and 
is of opinion that it does good, especially im chronic cases. 
T J. Horder® also quotes a case of Garrod’s in which 
. vaccine certainly appeared to benefit a case running rather 
a prolonged course. Sophian® has further demoustrated 
antibodies in the blood of persons injected with vaccines. 
zsmong other authors there is considerable doubt existing 
as to the relative value of vaccines. My own experiences 
im. 1915 left me with the distinct impression that vaccines 
were of material assistance once cases had passed the 
initial acute stage and were full worthy of a further trial. 

The series of eases here dealt with, therefore, have been 
treated by the combined method of serum administered 
intvathecally and vaccine subcutaneously. 

The one fact on which the majority of observers arc 
agreed is that the chemical substances hitherto employed— 
for example, soamin, protargol, lysol, etc.—are of no value 
in influencing the disease. Certainly this was my conclu- 
sion with regard to soamin in 1915. Recently Flexner and 
Amoss” have further. shown that lysol and protargol have 
no effect upon meningitis in guinea pigs or monkeys, and 
moreover, being antiphagocytic, do more harm than good. 

_ In estimating the value of any particular form of serum 
treatment it is essential to know the day of the disease on 
which the treatment was commenced, the exact dosage, 

_and also the frequency with which the serum was given. 

It is unfair both to the serum and the physician to state in 
a statistical report that the mortality of serum-treated 
eases was such and such a number when tlic serum ,injec- 
tion has not been commenced until the fifth or sixth day, 
the dose has varied from 5 c.cm. to 40c.cm., and the 
frequency of administration from twice a day to once a 
week. 

‘All observers emphasize the supreme importance of 
early treatment. All have found that the earlier treat- 

: ment is begun the better are the results. In the present 
series of cases the following table illustrates this: — 
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Day of Disease on ' Number! 


' 
which Treatment | of | Deaths. Recoveries _ Mortality. 








was Commenced, | Cases. 
First day 2 | 0 2 : 0 
feeond day 6 } rm 5 16.6 per cent. 
Third day és -_ 6 H é 2 500 = 
Fourth day and after 2 | 1 1 1 


50.0 on 

When first performing lumbar puncture on a suspected 
case, if the fluid shows any turbidity, it is advisable to 
administer serum at once without waiting for tle bacterio- 
logical examination. This, as far as possible, has in- 
variably heen my practice; valuable time is saved, and no 
harm can be done by the serum to a possible case of 
pneuniococcal or tuberculous meningitis. A similar pro- 
cedure was also followed by Pignot and Terrasse" at the 
French front with good results. 

The serum used in my cases was the Listcr Institute 
polyvalent serum (1916), prepared from the various strains 
of last year’s epidemic. The summary of the treatment 
adopted is as follows: Serum is given at the earliest 
possible moment, as stated previously, without waiting for 
the bacteriological report. The initial dose is 30 c.cm. 
This amount is repeated daily until the clinical improve- 
ment is quite definite and undeniable: tle bacteriological 
findings are inclined to be misleading if relied upon 
solely, as clinical symptoms are often well marked when 
organisms can neither be seen nor cultivated. The 
minimum period for continuance of serum is four days, 
thus covering the merely apparent improvement so often 
seen on the second or third day. ‘This practice is also 
strongly advised by Netter,? no matter how great the 
improvement may appear. The dose is always 30 c.cm., 
excepting when Jess than this amount of cerebro-spinal 
fluid can be obtained; in such a case the fluid withdrawn 
should exceed the amount of serum injected by at least 
5c.cm. When the elinical improvement is quite decided, 
serum may be omitted ; lumbar punctur is then performed 
daily until the fluid is clear to the naked cye. Should 


‘there be atiy sign of the reappearance of 
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: symptoms, paj. 
ticularly mental relapse or increased turbidity of tlaid 
serum administration is recommenced and continued op 
the same lines. The amount of fluid withdrawn is alwa, 8 
practically the maximum that can be obtained—that ig, uni] 
it flows through the needle at about the rate of one drop 
in five seconds. I have never seen the slightest misady, 4 
ture follow this evacuation, not only in the present series 
of cases, but in many others treated by various methods 

There is some difference of opinion concerning the 
advisability of a general anaesthetic for the performances 
of Jumbar puncture. Horder, Robb, Gaskell, and Fostey! 
regard anaesthesia as infinitely preferable. The latte 
authors give two reasons: (1) Necessary in delirium; (2) 
danger of breaking a needle. Having performed somo 
hundreds of punctures in routine neurological work, jp. 
cluding out-patient departments, I do not consider an 
anaesthetic at all necessary as a general rule. It is essen. 
tial in tetanus, but in cerebro-spinal meuingitis I have on} 
used anaesthesia four or five times when the patients hayy 
been very violent. Provided one has an assistant: with: 
thorough knowledge of the requisite position in which to 
hold the patient, the operation is perforised without diff. 
culty, always allowing moderate skill on the part of the 
operator, ‘lwo patients suspected of being mild cases of 
cerebro-spinal fever were admitted, having been punctured 
eisewhere under general anaesthesia. When the operation 
was performed without an anaesthetic, they stated after. 
wards that they much preferred it thus, not being troubled 
by the subsequent vomiting. Further, an anaesthetic 
requires two medical officers instead of one, it occupies 
more time, and when given daily there is a risk of its 
considerably interfering with feeding. As regards the 
second point mentioned above, that of breaking the needle, 
I can only say that, so far, I have had the good fortune to 
escape this calamity. 

The serum is much better run in by the gravitation 
method than injected by means of a syringe. However 
slowly the serum is forced in with a syringe, there isa 
risk of respiratory failure occurring from a sudden increase 
of mtracranial pressure. This [ have secn occur, the 
patient only being brought round with extreme difficulty, 
In some 400 injections with a funnel and tube; including 
the administration of salvarsanized serum and _ tetanus 
antitoxin,-I have never seen any indication of collapse or 
the slightest bad result. 1t seems unnecessary, therefore, 
to take the further preeaution, advocated by Sophian, of 
registering the bluod pressure as an ocular guide to injection 
to gravity. 

Method. 

The following is a description of the technique employed. The 
upper end of an india-rubber tube about 18 in. long is attached 
to a small glass funnel, the lower end being secured to a tubular 
piece of metal with a prolongation which fits into the spinal 
needle, The barrel. of an ordinary hypodermic syringe, pyro- 
vided it fits the lumbar needle, will serve for the lower attach- 
ment equally well. About three or four inches from the lower 
end a small piece of glass tubing interrupts the continuity of 
the rubber tube to act as ‘* window,’’a metal clip being between 
this and the attachment fitting into the needle. Having sterilized 
the whole apparatus by boiling, the tube and part of the famnel is 
filled with sterile saline solution ; the clip is then released, and 
the saline allowed to escape, in order to displace the air, until its 
upper level reaches the tube of the funnel. Serum warmed to 
body temperature is then poured into the funnel, and the clip 
again released until the serum, known by its yellow colour, is 
seen at the ‘‘ window.”’ Finally, the metal insertion is placed 
in the spinal needle, and the serum allowed to flow in. 

If the patient is straining, the inflow may be very slow 
indeed and searcely discernible; he may aiso complain of con- 
siderable pain-and ‘* cramp” in the legs caused by the sudden 
rise of pressure acting on the spinal nerve roots. When the 
needie was between the third and fourth lumbar vertebrae, the 
site most frequently indicated was down the front of the leg; the 
spasm was probably due to stimulation, by the inflowing serum, 
of the roots of the anterior crural nerve issuing from the third 
and fourth spinal foramina. On the other hand, when the 
puncture was made between the fourth and fifth vertebrae, 
pain was usually experienced in the back of the leg, and the 
hamstring muscles could be both seen and felt to twiteh. This 
was evidently owing to pressure on the upper roots of the great 
sciatic nerve while on their way to the fourth and fifth 
foramina. 

Tn the earlier eases a complaint of cramp was invariable. 
I found, however, that by directing the patient, when 
his mental condition permitted, to breathe deeply with 
a somewhat long inspiration and short expiration, the 
inflow of the serum was greatly accclerated and he 
ceased to complain of cramp and pain. On inspiration 
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there is a considerable lowering of pressure in the spinal 


‘eanal, with a corresponding increase during expiration. 
_ During the long inspiration the scrum flows extremely 
_ vapidly, but when the expiration is long and the inspiration 


short the serum scarcely moves. This can easily be ob- 
served by using a funnel with rather a long tubular lower 


ond. When the upper level of the scrum is in the tube the 


extremely rapid fall during ‘inspiration can be watched, 
while the level remains almost stationary during expiva- 
tion. ‘The great diminution of pain and cramp was there- 


fore due, no doubt, partly to the decreased. pressure on the 


nerve roots and partly to the fact that the. patient’s mind 
was more or less concentrated on the breathing. 

When the injection is completed the foot of the bed is 
raised on blocks for an hour to facilitate the upward flow 
of the serum. If any subsequent pain is complained of in 


‘the back or legs 10 to 15 grains of acetyl-salicylic acid 


usually gives velicf. 

Vaccines have been given in considerably larger doses 
than are usually employed. Thus 250 million organisms 
are injected subeutancously at the time of . the. first 
dose of serum; vaccine is continued every fourth day, 
the second dose being 500 million and each of the sub- 
sequent doses increased by 500 million up to a maximum 
of 2,500 million. ‘The last twodoses have not always been 
necessary. The vaccine is preferably autogenous, but as 


_this takes some time to obtain, an initial dose of 250 


million polyvalent vaccine, prepared from strains of 
organisms of last year’s epidemic, is given; autogenous 
vaccine is then commenced four days later. In some cases 
the polyvalent vaccine was continued throughout. If the 
reaction to a certain dose is at all pronounced—for 
example, a rise in temperature of 2°1., the same dose is 
repeated four days later, usually without a reaction follow- 
ing; the increase of 500 million is then made on the next 
occasion of administration. 

The number of cases treated in the manner above 
described was 16; of these, 11 recovered (68.75 per cent.) 


and 5 died (31.25 per cent.). For general statistical pur- 


poses, of course, a far larger number of cases would be 
necessary definitely to establish the undoubted value of 
any particular. method of treatment; the present contribu- 
tion serves merely as a suggestion. 

The total amount of serum given Varied from 110 c.em. 
to 600 c.cm. As shown previously the prognosis is better 
the carlicy treatment is commenced. Jn common with 
other observers, I never noticed any sign of true ana- 
phylaxis. Serum rashes, appearing from eight to twelve 
days after the initial injection, were scen in six patients, 


_all of whom recovered. In one severe case, that of a 


bugler aged 15, serum was given during the first nine days 
of observation; a serum rash appeared cleven days after 
the first dose. Scrum was resumed two days later and 
given for three days; after two further days a second ri sh 
appeared—-that is, on the cighteenth day of observation 
and-treatment. Serum was again started on the twenty- 
fourth day, but no further rashes occurred. The case 
developed loft hemiplegia on about the forticth day and 
eventually recovered, after a course of eighty days, with 
only some residual weakness of the left leg. In all, he 
received about 400 c.cm. of serum. Another case, a2 man 
aged 37, developed left lobar pneumonia on the fourteenth 
day of his illness, the meningitis having improved con- 
siderably ; he aiso recovered, Jumbar puncture and vaccine 
being continued during the coursé of the pneumonia. In 
four cases it was only necessary to give serum for four 
days; thvee of these were delirious and incontinent, when 
admitted te the ward. In all four the cerebro-spinal fluid 
was quite clear on the ninth or tenth day. 

In the remaining six,cases which recovered, the amount 


of serum administered’ varied from 170 to 300 c.cm. per 


case. Complications were not frequent; in addition to the 
hemiplegia and pneumonia referred to above, optic neuritis, 
deafness of contral origin, and L. coli pyuria occurred in 
different patients. 

Cases in which the effect of vaccine was certainly bene- 
ficial were those which tended to run a somewhat long 
course. In one, a man aged 25, whose illness continued tor 
forty-six days, the mental condition was almost norma! 
after the first few days. Although gencral improvement 
was definite, the raised temperature persisted with slight 
morning remissions. ‘The cerebro-spinal fluid alsoremained 
turbid, thongh no orgavisms could be seen or cultivated. 
In spite of frequent Imnbar puncture this state continued, 
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the temperature varying between normal and 102.6? F., 
until a dose of 2,000 million organisms was reached. 
Following this, the temperature did not rise above 100°; 
after 2,500 million, given four days later, the temperature 
fell to normal and remained so, excepting for a slight 
evening rise two days later. . The cerebro-spinal fluid w.s 


- quite clear within a week. In the ease of the bugler, pre- 


viously mentioned, vaccines also appeared of great assist- 


ance in bringing about recovery, as well as in another 


patient, aged 27, with a course of some twenty-eight days, 
who showed a tendency to become hydrocephalic. 

No ill effect directly attributable to the vaccine was cver 
observed. In ‘some cases the third or fourth dose was 
followed by a rise to 99°, the temperature having previously 
been normal for a day or two. Subsequent increased 
doses, however, failed to produce any appreciable rise in 
temperature ov pulse-rate. In two patients a rise of 2° F. 
followed the injection of vaccine; repetition of the dose 
produced no observable reaction, and the ysual -inerease 
given later was not- followed by any well marked rise of 
temperature. et 

In one case which died from hydrocephalus on the 
twenty-ninth day of the disease, a dose of 1,500 million 
organisms (autogenous) was given on the morning of the 
eighteenth day, the temperature being 99° F. At 3 p.m. 
it had risen to 103° I’., falling to 99° F, next morning; no 
other change was noticed. Although the temperature had 
been very irregular, and previous doses had failed to pro- 
duce any similar rise, it was thought in this case it might 
possibly be due to the vaccine. ‘The same quantity re- 
peated foyr days later was not followed by any clevation 
but by a fall from 101° F. to 100° F. with no subsequent 
rise. A slight local reaction occurred in twe cases with « 
dose of 1,500 million, but 2,000 million, given four days 
later, failed to produce a similar result. ‘There was no 
instance of relapse in any of the-cases once definite cou- 
valescence was established. 

With regard to drugs, I have found suiphonal (in 25 gr. 
doses) most useful in promoting sleep; dilute hydrocyanic 
acid has proved beneficial in allaying mild vomiting. 
Morphine has never been withheld when necessary for 
restlessness or excessive sleeplessness in the. early stages. 

The importance of fresh air cannot be too strongly in- 
sisted upon. If the day was. sufficiently warm, beds wero 
taken out in the open air; the patients running a long 
course invariably seemed to benefit. 


Of the five fatal cases, the first was a man of 60 years of age, 
probably one of theoldest recorded, who was found unconscious 
while waiting to report sick. He was thought to be suffering 
from cerebral haemorrhage and admitte! toa general ward ; is 
was not until the third day, therefore, that lumbar puncture 
revealed the true nature of the complaint; 30c.cm. of serum 
was given and 250 million polyvalent vaccine. Next day 
he had improved sufficieutly to answer questions, but-was very 
deaf. Serum. was.continued daily in doses averaging 20 to 
25 c.cm., as the amount of cerebro-spinal fluid obtained did not 
execed 30 to 35 c.em. While he was thus progressing quite 
satisfactorily, pneumonia of the right lower lobe unfortunately 
niade its appearance on the eighth day, and, although by this 
time no meningococci could be found or cultivated from the 
slightly turbid tlaid, the lung condition appeared to enable the 
meningitis, as it were, to take on a new lease of life, for organ- 
isms reappeared in the fluid on the. eleventh day. When he 
died, on the fourteenth day of his illness, the pneumonic conr- 
dition had- practically cleared, but no fluid was obtained by 
lumbar puncture. The necropsy showed carly hydrocephaius 
with acute purulent basi-meningitis; the lower lobe of the 
right lung was much congested but not consolidated. 

The second fatal ease had not been recognized! until the 
second day, and on the following day, when treatment was 
commenced, only 20 ¢.cm. of fluid could be obtained ; conse- 
quently only 15c.cm. of serum were given. Numerous meningo- 
cocci, chiefly extracellular, were present in the finid. Next day 
no more than 22 ¢.cm. would flow, but 20 ¢.cm. of serum were 
run in. On the two ensuing days no fluid whatever could be 
obtained, although the canal was entered in different inter- 
spaces. He died on the ninth day, pronounced mental sym- 
ptoms—delirium, incontinence, and hallucinations—having 
been present throughont. Post mortem the ventricles, including 
the third and fourth, were much distended with purulent fluid, 
and the pons and medulla were quite obscured by the extremel: 
thick coating of pus. The amount of serum given in this case 
was necessarily very limited, the total only reaching 60c.cm., 
which, in the absence of adequate drainage, could not be 
expected to yield a good result. 

‘The third case was not. received into the ward until the third 
day of illness. Numerous extracellular meningocoeci were 
found in the cerebro-spinal tiuid ; 30c.cm. of serum were given 
on each of the first three days of treatment The fluid drained 
off by lumbar puncture, however, gradually occame increasingly 
purulent, and was obtained in diminishing quantities until 
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death on the ninth day. Very few meningococci were seen in 
the fluid on the eighth day and no growth was obtained; this 
fact illustrates the inadvisability of relying too much on the 
bacteriological findings as an indication of progress. In films 
of the exudate obtained from the vase of the brain after death 
meningococci were abundant. The case was clearly one of the 
fo-called suppurative type, no definite hydrocephalus being 
found. The total amount of serum administered was 170 c.cm. 

The fourth case was a very acute form. He was admitted in 
na state of unconsciousness, with occasional delirium, and a 
svell-marked, petechial rash distributed all over the body, 
‘inclnding even the face. The onset had occurred suddenly 
with headache and vomiting the day before admission. The 
iluid- was crowded with meningococci. A _ petechial rash 
occurring at such an early stage is known to be of grave 
significance. The case, however, ran a course of thirty days, 
eventually dying from hydrocephalus. Meningecocci were 
found in the cerebro-spinal fluid until the day of death in 
varying numbers, but no grewth was obtained after the 
fifteenth day. He was given 30c.cm. of serum on each of the 
first ten days of treatment (300 c.cm.), and his condition had 
improved—he was mentally clearer, answered questions fairly 
welt, and incontinence h-d ceased. For four days serum was 
not given, lumbar puncture alone being performed ; this always 
vielded €0 to 80 c.cm. As he became somewhat worse and 
meningococci were still seen in the flaid, he was given a further 
150 c.cm. of serum during the next five days. Drowsiness and 
incontinence increased, however, aud he became ty} ically 
hydrocephalic. On the twenty-seventh day 80 c.cm. of cerebro- 
spinal fluid were obtained, but none on the last four days, the 
saben evidently having become complete. He died on the 
thirty-lirst day of the disease. No symptoms referable to the 
serum were ever noticed. 

‘the disease had been present in the last case four days before 
treatment was commenced. On admission he was somewhat 
excited, and although he answered questions it was clear that 
he did not realize that he was at al! ill. Serum was given in 
30 c.cm. deses daily, but delirium increased and hé died on the 
tenth day in hospital (thirteenth day of the illness). The 
necropsy revealed moderate hydrocephalus, purulent exudate 
over the pons, medulla, and cerebellum, purulent fluid in the 
ventricles and some old fibro-caseous foci in the lungs. 

In all the above cases vaccine was given as usual. 


I have to acknowledge my indebtedness to Lieutenant 
A. M. Kennedy, R.A.M.C., Bacteriologist to the Royal 
Herbert Hospital, for bacteriological investigations and 
several autogenous vaccines; to Mr. Kenneth Goadby for 
other vaccines, and to Captain Isaac Jones, R.A.M.C., 
Officer in Charge of Medical Division, for much valuable 
help. , 
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Reports of Societies. 


THE LINGUAL TONSIL AND PAROXYSMAL 
COUGH. 


In his address as President of the Section of Laryngology 
cf the Royal Society of Medicine, delivered on November 
Srd, Mr. ‘l.. Mark Hovett dwelt on the part played by 
‘enlargement of the lingual tonsil in the production of 
parexysmal cough. He said that the tickling cough which 
‘was common after injduenza, and might follow a simple 
cold or occur without known cause, was frequently due 
to enlargement of the lingual tonsil, the cough apvarently 
being produced by the swollen tissue coming into contact 
with the epiglottis. A solution of chloride of zinc, 15 to 
30 grains to the ounce, with a trace of dilute hydrochloric 
acid to dissolve the salt thoroughly, was in many cases 
sufficient to remove the trouble, but, as suggested by Wr. 
Morley Agar, the best remedy was tvrichloracetic acid, 
applied on a wool holder bent at a right angle, with only 
a very thin layer of wool attached to it, so as to ensure 
the quantity of acid being small. A mirror should be 
used so that the acid might be placed accurately on the 
swollen tissue. He related two cases, in one of which 
paroxysmal cough ‘had been very troublesome for fi teen 
and in the other for seven years; in -both the cough 
diminished as the swelling of the lingual tonsil decreased. 
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He referred to his note (Bririse Mepican Jovryar, 
July Ist, 1916, p. 15) on the beneficial effects in whooping: 
cough of garlic, not a new remedy, as it was known to 
most old women and herbalists. Immediately after tlie 
publication of that note he had heard of an outbreak at a 
school, and at once communicated with the medical 
oflicer suggesting the use of garlic. The opinion of all the 
masters and both matrons was that it had an immediate 
beneficial effect in many cases, but on some it appeared 
to have no effect. The garlic was administered b 
peeling the segments of the root, called cloves, 
cutting them in thin slices, and wearing them 
beneath the sole of the feet between two pairs 
of socks; if worn next the skin the irritation of the 
juice caused sore feet. One of the masters mentioned 
that a boy who used to cough, previous to the admini- 
stration of garlic, until he was “black in the face,” 
atter using garic for two days no longer experienced 
extreme discomtort. Mr. Hovell said that he had recently 
seen two patients who had suffered from whooping cough 
in whom the cough persisted; in both the lingual tonsil 
was considerably enlarged, and in both the cough 
diminished as the swelling of the lingual tonsil subsided 
under the application of trichloracetic acid. If, as he 
conjectured, the violent paroxysms of coughing were the 
result of enlargement of the lingual tonsil, the terrors of 
wlhooping-cough ceased to exist, for without doubt the 
juice of garlic passed into the circulation in the raw con- 
dition through the skin destroyed the micro organisins of 
who ping-cough, andif a strong astringent was applied to 
the swollen lingual tonsil, the source of irritation which 
produced the cough would be removed. It was probablo 
that any strong astringent would produce the desired 
effect, and therefore tannic acid, silver nitrate, iron, zine, 
or avy other astringent, might prove sufficient ; in all cases 
care must be taken to prevent the applicatiou from 
trickling nto the larynx ; a spasm could, however, quickly 
be dispelled if the patient c uld be induced to speak, 
“Loudon” being a word which usually answered the 
purpose. 
TREATMENT OF PLACENTA PRAEVIA. 
A Correction. 

Proressor J. B. HELLIER writes calling attention toa printer's 
error in the report of the meeting of the Leeds and West 
Riling Medico-Chirurgical Society published in the last issue 
of the JOURNAL (p. 653), In the last sentence the words * the 
importance of not waiting’? should read ‘the importance of 
waiting.’? We greatly regret that Professor Hellier should have 
been made to appear as an advocate of a line of practice which 
it was his special purpose to protest against. 


Lebietus. 


DISEASES OF CHILDREN, 
PREVENTIVE medicine and society now join lands in the 
laudable endeavour to save the lives of ail children, so far 
as 1s possible. So many adults are dying at the war that 
the value of every in.ant’s life, always high, is now higher 
than ever. The systematic study of the diseases and 
hygiene of infancy and childhood is accordingly more 
important to the student and the practitioner of medicine 
than ever before. With these considerations in view, Dr. 
Dinewatt Forpyce of Edinburgh has written a_ brief 
manual of the Diseases of Children! that will be welcomed 
by many of those who are interested in the study and 
treatment of the ailments of these patients, which form, 
as the author points ont, the bulk of gencral medical 
practice. The book contains forty-two chapters, and deals 
systematically with the disorders of infancy and childhood. 
The text is clearly written, full of dogma, and well illus- 
trated. It abounds in practical directions for which the 
inexperienced will be grateful; at the same time, justice is 
done to the morbid anatomy and bacteriology of the 
diseases with which the author deals. Statistical tables 
and the rare types of children’s ailments are wisely 
omitted. It is clear that the author has had great expe- 
rience in the diseases of children—a fact that will be 
familiar to the mauy readers of his contributions to the 
pages of the British Mepicat JourNnaL. His book may be 


1 Diseases of Children. By A. Dingwall Fordyce,M.D:, M.B., Ch B., 
FE R.C.P.B. .The Edinburgh Medical Scries. London: A. and (, 
— Ltd. 1916. (Post 8vo, pp. 5C6; 84 figures, 32 plates. 103s: Ed. 
net. 








and practitioners alike, 





NOV. 18; 7910} 


recommended to the attention of medical students 


warmly 


The third edition of Cuapix and Pisrx’s Diseases of 
Infants and Children,’ has been thoroughly revised and 
brought up to date. The authors have aimed at producing 
a work as compact as is consistent with thoroughness and 
completeness. They have succeeded in their endeavour ; 
the book is full of medical detail, precise directions as to 
treatment are conspicuous by their number and fullness, 
and the illustrations are for the most part well chosen and 
well reproduced. The book is divided into forty-three 
ebapters, arranged in seventeen sections ; the arrangement 
jg practical and well thought out. The word “ ventrum 
on page 26 we suppose to be Latin, and formed by false 
analogy from the word “dorsum” on page 27; it should 
be “venter.” The book may be recommended as a sound 
account of the subject with which it deals. 





NOTES ON BOOKS. 

pr. I. SPIEGEL’S little book on Chemical Constitution 
and Physiological Action® has been translated by an 
American, and is now issued at a rather high price by 
Messrs. Constable and Co. The German original, always 
a disjointed and incomplete piece of writing, appeals to 
advanced students of chemistry only. The present edition 
appears in many ways out of date; for example, wh n 
referring to Fraenkel’s monumental work on the subject, 
it quotes the second edition dated 1906. Here, one would 
think, the translators might with advantage have referred 
tothe third edition, which came out in 1912. The book 
bas no index, and is not free from misprints. 


The primary virtue of a psychological author is lucidity. 
Mr. DEARBORN does not possess it. Many of his sentences 
ave involved and obscure, but his Jnfinence of Joy is 
nevertheless well worth reading. In it he insists that, 
in its effects upon the processes of digestion and assimila- 
tion, the circulation, the nervous system, and the repro- 
ductive functions, a joyous attitude towards life, which 
he believes to be within the province of volition, is in a 
high degree salutary. ‘* Primitive gladness is,’’? he urges, 
“not a stimulant, but a food to personality. ... It is a 
reflex of the normal life-activity, and therefore an obliga- 
tion.’ Mr. Dearborn writes as a man of science; his 
methods have nothing in common with those of * new- 
thought ’’ cranks or ** Christian Scientists.” 

2 Diseases of Infants and Children. By H. PD. Chapin, A.M., M.D., 
and G. R. VPisek, W.D., Se.D Third cdition, revised. London: 
Railli¢re. Tindall, and Cox. 1916. (Roy. 8vo, pp. 597; 12 plates, 179 
figures. 15s. net.) ; ; ’ 

3 Chemical Constitution and Physiciogical Action. By Brotessor 
Dr L. Spiegel, Berlin. Translated, with Additions from the German, 
by © Luedeking, Ph.D. eipsic, and A. C. Boylston, A.M. Harvard. 
London: Constable and Co. 1915. (Post 8ro, pp. 159. 5s. net.) 

4 The Intluence of Jou. By G. Van Ness Dearborn. Mind and Health 
Series, edited by H. Addington Bruce, A.M. London: W. Heinemann. 
i916. (Pott 4to, pp. 241. 5s, neti.) 
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MEDICINAL AND DIETETIC PREPARATIONS. 
: Pure Casein. 
WE have received from Casein Ltd., Culvert Works, 
Battersea, a sample of pure cascin, described as ‘100 per 
cent. pure cascin,’’ which this firm is now producing to 
replace the special variety of German-made-casein known 
as ‘‘ Tammarsten casein ’’ formerly supplied by E. Merck. 
Our analysis of the substance shows it to contain : 

Real casein 84.7 per cent. 

Moisture... ‘ me dl.l <3 

Mineral matter... hep <a ee Ns 
The colour and taste are excelient, while the above figures 
show that, apart from the moisture present, the sample 
consists of a very pure form of casein. 


Aquaperia. 
Aquaperia, a sample of nish has been submitted to us 
by Camwat Lrd., is a natural mineral water obtained from 
a Harrogate spring, and is put forward as a substitute for 
German and Austrian waters of the type of Apenta and 
HunyadiJanos. Our analysis shows 100 parts by volume 
of the water to contain: 
Total solids 
Sniphuric ach 
Chlerine 


3.87 parts 
Ea ys 
0.15 paré 


Asmal amount of bicarhbonaic is also present, while the 
principal metals are magnesium and sodium. The water 
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is not unpleasant in taste, and appears to be quite suitable 


-for use as. an aperient water in place of the waters of 


enemy origin mentioned above. 





IRISH MEDICAL SCHOOLS’ AND GRADUATES’ 
ASSOCIATION. 


THE autumn general meeting of the above association on 
November llth, at Pagani’s Restaurant, London, was 
attended by a large number:of members, a considerable 
proportion of whom appeared in uniform. The chair was 
occupied by the President, Dr. R. Jocetyn Swan, who 
announced that as their valued colleague Dr. H. 
Macnaughton Jones, whose work for the association had 
placed them all under so great an obligation, had recently 
celebrated his “ golden wedding,” the council had prepared 
an address of congratulation, which, along with a moro: 
substantial proof of their affection, would be presented to 
him at the banquet.that evening, at which he and Mrs.’ 
Jones would be the guests of the association. 

At this gathering npwards of a hundred members and 
their friends (the latter including many ladies) sat down. 
‘The Presipent, in proposing the health of the guest of the 
evening, said that during thirty-seven out of the thirty- 
eight years the association had been in existence, Dr. 
Macnaughton Jones had been continuously doing “ spade 
work” for it, and had earned the gratitude of the thousand 
members, who had seen how he never spared himself if 
anything he could do would contribute to its suecess. On 
three occasions he had been elected President, and on the 
last year he held that position he presented the associa- 
tion with a costly and beautiful work of art which always 
ornamented their festive board. The members, in re-. 
questing him to accept the token of their regard and 
gratitude he was about to hand him, desired to express 
the hope that Mrs. Jones and he would be spared together 
to see many happy returns of their “golden wedding” 
day. 

Dr. Macnaucnron Jones, in thanking the association for 
the beautifully illuminated address handed to him by the 
President, said lie would treasure it as one of his most 
valued heirlooms, coming as it did from those whom he. 
was proud to recognize as worthy followers in the foot- 
steps of the men who, when he joined the association in 
1879, presented a galaxy of talent at the great gathering 
that year of the British Medical Association of which all 
Ivishmen might well be proud. He rejoiced to know, too, 
that it was not only in professional skill that his country-. 
men were showing themselves worthy successors of the 
giants of those days, but also in devotion to the cause for 
which we were fighting at present. He quoted the statistics 
contained in the Roll of Honour presented by the Presi-' 
dent of the Royal College of Surgeons in Ireland, and 
given at page 703 of this issue. An equally gratifying 
return, Dr. Macnaughton Jones said, could be supplied of 
the numbers of old Queen’s College, Cork, men and of the 
alumni of the other schools of medicine in [reland who 
were now serving their King and country. In concluding 
an eloquent speech, Dr. Macnaughton Jones referred to 
the great comfort it had been to him during all his pro- 
fessional career to have had at his sidé one who had been 
a real helpmate and who now very warmly thanked them, 
through him, for associating her name with his in their. 
good wishes apropos of their “ golden wedding day.” i 

He was greatly applauded on resuming his seat after 
reciting verses entitled “In Memory,” which he had com- 
posed for the oceasion, and of which the following are the 
Jast two stanzas: ' 

No one can see the inmost soul 
Or gauge the hidden force 


That lies below tbe surface stream 
To speed the current’s course, 


Could I bat bare those depths to-night 
Where lie the thoughts « oncealed 
Of gratitude and love combined, 
You'd sce myself revealed. * 
The cvening was enlivened by some very humorous 
gongs and anecdotes by the Rev. Houston Collisson and by 
sentimental songs given by Mr. Harry Beaumont. 


THE British Fire Prevention Committee has ‘issued a_ 
poster in Braille type containing directions as to simple 
precautions against fire for use in institutions. for the 
blind. St 
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“TARRYING BY THE STUFF.” 
We are members one of another. 
And whether one meurber suffer, all the members suffer - 
with it; or one-member be honoured, all the members 
rejoice with it. 


THERE are few bodies which react more readily or are 
more sensitive to the good or evil state of its several 
members than the medical profession. If one achieve 
a good work, all share in the honour as well as in the 
added power for good that achievement brings, so also 
if one falls on evil ways.or evil days each of us suffers 
in the ill repute and maybe also in the direct effects 
of that evil. 

A host of our profession has gone forth to the battle 
and has done work for the country which all men 
know is good. They are our colleagues; if wo sharo 
in their glory so also must we suffer with them if 
suffering there needs be. Some, alas! suffer the full 
trial of war, they do not return to us again. Some 
suffer wounds and sickness; they are again with us, 
but ill fitted for the stress of a doctor's life. Most 
return and will return in health, with the honour of 
work well done; let us see that on their return 
they find no cause for bitterness in a discovery that 
thoso who have “tarvied by the stuff” have fared 
better than they who went out to the fight. 

For those who return disabled by wounds or sick- 
ness the Officers’ Branch of the Auxiliary R.A.M.C. 
Fund has been founded, and for it Dr. Collier of 
Oxford makes an eloquent appeal in a letter pub- 
lished at p. 703. We hope, and indeed have no 
doubt, that this appeal will meet with the most 
ample response, and that the first subscription list, 
appended to Dr. Collier’s letter, showing a total of 
over £730 already subscribed, will be followed by 
others which will raise the amount to a sum which 
will place this branch of the fund on a secure basis. 

But the profession has an obligation also towards 
those men who return to civil practice in good health, 
to find perchance the positions they have «won 
seriously endangered. One of the most difficult and 
anxious fasks of the Central Medical War Committee 
and the local Medical War Committees throughout 
the country is to safeguard. the practices and interests 
of those who are away on service. The central com- 
mittee has issued a circular letter to all members 
of the profession, reprinted in the SurrpLemeEntT for 
this week, which focuses the information gathered 
by that committee and by the local committees. 
The work of the local committees has been beyond 
all praise, and their members have worked and are 
working hard in the interests of their absent col- 
leagues. But When all has been done, when forget- 
fulness, apathy, and the rarer purposeful neglect have 
been corrected, there must necessarily be a loss 
of value in the practices of the absentees, if only 
because there is no natural inflow of new patients to 
meet an equally natural loss of old ones; and the 
longer the term of service the more certain will be 
that loss. Whilst the man is away. though the loss 
may mean much, his army pay helps to meet it, but 
on his return his financial position may be seriously 
embarrassed. Al! his old obligations —rent, establish- 
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initiating the proposed Loan Fund. 
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ment enum. insurance premiuins, einliag: indeeall 
on money borrowed to buy the practice—all will have 
to he met from a lessened income and with increasea 
taxation. Yet he cannot easily quit his house for g 
smaller, since 2 move may mean the loss of his livelj. 
hood. Moreov er, the dread of these obligations hangs 
like a millstone round the neck of not a fow men, who, 
but for this, would long since have been in the army 
or navy; and the tale of these cases is growing in the 
experience of the war committees. The facts of irre. 
futable cases have been sent to the Central Medical 
War Commitiee, some even from small provincial 
towns, where, if anyw here, the bond between doctor - 
and patient is stable. If in thecountryside the bond 
he broken, how will it holdin London andthe great 


cities, where the feeling of neighbourliness:is. weak? ~ ; 


To meet these hard cases is an obligation on us all: 


‘The younger men. must be able to take their turn of 


service, and botl’ they and those already in the field. 
must be secure of their status on their return. It is 
a patriotic duty that the home-stayers must shoulder, 
The need has been recognized, and to a small extent, 
up to £104 and in a limited class of cases, met by the. 
Government, but the provision made cannot fulfil the 
heavy obligations of our order, The profession has. 
recognized the necessity, for by a unanimous vote of 
the Representative Meeting of the British Medical 
Association the Council of the Association was 
directed to consider the advisability of raising some’ 
fund to help medical practitioners taking service. 
Investigations made. by the Central Medical War 
Committee showed that, whilst there were admirable: 
societies ready and willing to act as the almoners of 
the profession in helping the families of men on 
service and to care for the widow and orphan, 
there was no way of helping men in these financial 
matters on a business basis. 


lenders. To meet these financial difficulties’ the 
Central Medical War Committee proposed that a 
fund should be created from which loans might be 
made to men leaving home for military service, or on 
their return home, and for a period sufficient to allow 
of the re-establishment of their position. At the last 


quarterly meeting of the Council of the British. 


Medical Association a special committee was ap- 
pointed to deal with the matter. Invitations were 
sent to several influential medical bodies asking them 
to take part in determining the character and in 
The new com- 
mrittee meets for the first time this week, and we hope 
to be in a position to give some account of its decisions 
and recommendations in an early issue. 








MENINGOCOCCUS IN 
AND DISEASE. 


It is at the énd of the year that cerebro-spinal fever 


THE HEALTH 


tends to become epidemic, and so it may be said that. 
Wwe are now entering upon the cerebro-spinal season. 
This lends special-interest to the four papers on. 


meningococcal meningitis printed in this number of 
the British Mepicat Jovrnat, for now is the time 
to take stock of our defences. As is pointed out by 
Lieutenant-Colonel M. H. Gordon and Captain M. 
Flack, unwitting carriers of the meningococeus seem 
to be the chief factor in the spread of the disease. 
For every epidemic or endemic case of cerebro-spinal 
fever that occurs, several carriers will be found in the 
patient's immediate circle. Thus, among the persons 
brought into contact with the sixteen cases in a recent 


_ small epidemic of the fever, ninety-two carriers of the 


They were left to have. 
recourse to commercial banks and professional money-. 
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meningococcus were detected by bacteriological exami- 
nation of swabs from the nasopharynx. In all out- 
breaks hitherto investigated the carrters have been 
found greatly to outnumber the cases, and the problem 
of the treatment of these carriers has long been 
erying out for solution. It is true that sooner or later 
spontaneous cure is the rule, while a few of the 
carriers solve this problem for themselves by becoming 
eases of cerebro-spinal fever. Thus the instance is 
quoted of a man who was found on examination to 
be carrying in his nasopharynx the same strain— 
Type I--of meningococeus as the patient with whom 
he had been in contact... The man was isolated as a 
carrier, and for six weeks was apparently quite well 
in spite of persistence of the meningococcal infection 
of his nasopharynx. He then developed cerebro- 
spinal fever, and the Type I meningococcus was 
cultivated from his cerebro-spinal fluid. Aiter a 
severe attack of the disease this man recovered, but 
for five weeks he continued to carry the same meningo- 
coccus in his nasopharynx before he could be dis- 
charged to a convalescent home as _ free from 
infection. 

What is to be done with detected carriers of the 
meningococcus who do not develop the disease? On 
a privri grounds one would say that some form of 
local disintection should prove effective, for the reason 
that the meningococcus 1s one of the least resistant 
of all pathogenic bacteria to disinfectants, and is 
rapidly destroyed by some of the mildest of these 
bactericidal agents in concentrations easily tolerated 
by the mucous membrane of the nasopharynx. 
Experience has shown, however, that the effective 
application of such disinfectants to all parts of the 
nasopharynx and its recesses is, in practice, a matter 
of the utmost difficulty. To secure a great but 
temporary reduction in the number of the meningo- 
cocci present is easy; their complete extermination, 
the only cure for the carrier, has hitherto been 
found impracticable. Lieutenant-Colonel Gordon 
and Captain Flack have now, with the assist 
ance of Lieutenant FE. Gordon, R.E.(T.), devised 
an apparatus for the disinfection of the naso- 
pharynx that gives most promising results in the case 
of meningococcal carriers. _ If produces an atmo- 
sphere heavily laden with minute droplets of anti- 
septic soluticn. The carrier is introduced into this 
atmosphere, and is made to inhale it vigorously 
through his nose for fifteen or twenty minutes a day. 
The best of the antiseptics employed was a 2 per 
cent. solution of Dr. Dakin’s chloramine-T; this 
was found to give better results than either .eusol 
solution, which proved more irritating and less 
efficient, or a 1.2 per cent. solution of zine sulphate. 
It is essential in this disinfecting treatment that the 
patient should co-operate by inhaling the antiseptic 


‘spray through his nostrils ‘with vigour and_per- 


sistence, The results obtained show that a large 
proportion of the chronic meningococcus carriers, who 
are indeed a real but often unrecognized source of 
danger to the community, ean be definitely freed from 
the meningococeus by the spray treatment in a com- 
paratively short time. Some evidence was also 
obtained .to show that the droplets of chloramine 
solution might penetrate far into the air passages, a 
point of interest to those who have to treat patients 
with such. refractory diseases of the lungs as chronic 
or putrid bronchitis and bronchiectasis. 

The experimental study of the cultural reqnire- 
ments of the meningococcus that follows the paper 
already mentioned. gives an account of the way in 
which “trypagar,” a stock medium suitable for the 
growth of the meningococeus, came into being. It is 
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& 2% per cent. agar jelly in trypsinized broth, with 
the addition of 5 per cent. of extract of peaflour, 
the whole being made neutral to phenolphthaiein. 
Having many advantages, it has the defect of not 
encouraging the vitality of the meningococcus, which 
does not, as a rule, survive more than forty-eight 
hours on trypagar. Captain Flack is of the opinion 
that the value of the peaflour in this medium is 
that it contributes to it an extractive of the nature 
of a vitamine. The difficulties in the way of pre- 
paring a standard medium for the growth of the 
meningococcys are clearly great, and,Dr. Denehy 
emphasizes the further difficulties .met with 
in standardizing the cultural and __ bacteriological 
characteristics of the microbe itself, a variable 
organism with a marked tendency to degenerate into 
disputable types, and highly sensitive to variations 
in its environment, 58 

The treatment of cerebro-spinal meningitis in dif- 
ferent hands varies as widely as its bacteriology; 
Captain Worster-Drought, R.A.M.C.(T.C.), gives an 
instructive discussion of the varieties of opinion that 
have been expressed in this connexion. Vaccines, 
antiseptic injections, repeated lumbar puncture, and 
antiserums have all had their advocates and their 
detractors. As to the value of repeated lumbar punc- 
tures in cerebro-spinal fever there seems to be little 
doubt ; a point of interest for practitioners is Captain 
Worster-Drought’s statement that he does not con- 
sider the administration of a general anaesthetic 
betore the puncture at all necessary as a general rule. 
He holds that vaccine treatment is of distinct value 
in cases that have passed the initial acute stage 
of the disease, and he combines it with the early 
administration of ‘antimeningococcal serum _intra- 
thecally, emphasizing the great importance of 
beginning treatment at the earliest possible moment. | 

Perusal of the four papers mentioned shows the 
considerable advances that have been made recently 
in the diagnosis, treatment, and enrages of cerebro- 
spinal fever. We still have much to learn in these 
departments of medical science, but it is satisfactory 
to retlect that the general dissemination of the disease 
throughout this country during the last two years, 
due indirectly to the war, has lea to such material 
progress in our knowledge of it as is indicated else- 
where in this issue of the British MEpicaL JouRNAL. 
When the cerebro-spinal fever season does begin we 
may hope not to be caught wholly unprepared, 
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MEDICINE, MAGIC, AND RELIGION. 
Tne second course of FitzPatrick lectures given this week 
by Dr. W. H. R.’ Rivers before the Royal College of Physi- 
cians formed a continuation of the course he gave last 
year. He has dealt with the relations between medicine, 
niagic, and religion from the historical and evolutionary 
points of view. ‘These relations were used as a means of 
illustrating the problems which arise when an attempt is 
made to decide whether the similarities of medical prac- - 
tice found in different parts of the earth have arisen 
independently ov are the result of transwission from one— 
place to another. It was shown that, side by side with 
the measures which bring medicine nto close relations 
with magic and religion, there are others which correspond 
to our own domestic remedies, and it‘is in this branch of 
the medical art that similar practices are ‘especiilly apt 
to occur. According to the hypothesis of indepeudent 
origin, these widespread remedies should have grown out 
of a body of beliefs and sentiments common to mankind. 
The fact that these remedies stand apart, and seem to 
have no direct relation to the magical and religious 


‘atmosphere which dominates the lives of peoples of rude 
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pulture forms a- great. difficulty for. the advocates 


of independent origin. In the second lecture the 
subject was illustrated by means of blood-letting, 
massage, vapour baths, and circumcision. Various 
features of these practices were considered in their 
relation to the controversy between the advocates of 
independent origin and tvansmission. Especial attention 
was paid to the modification of custom which often takes 
place when a medical practice is introduced into a new 
home. It was suggested that the modification may some- 
times be so great as wholly to disguise the original 
therapeutical character of the practice. In conclusion, it 
was pointed out that modern progress in medicine, 
especially in the domain of psyclo-therapeutics, is leading 
us to a condition in which mcdicinc stands in that close 
Yelation to religion and othcr depariments of social life 
which is found in the cavlicy phascs of social evolution. 
ft was held that the increasing specialization which is 
generally supposed to be characicristic of evolution has 
its limits, and that the present condition of medicine 
illustrates the nature of this limitation. 


THE STATUS OF THE RADIOLOGIST. 
De. Tuvrstan Hortianp, the new President of the Rénigen 
Society, devoted the annual address, at the meeting of the 
socicty on November 7th, to discussing tlic status of the 
radiologist. Ie said that as a result of w-ray work being 


carried out by unskilled and untrained operators a number | 


of cases of burning had oceurred both among wounded 
soldicrs who were under cxamination and among the 
operators themselves. Mistakes in interpretation and 
localization had also occurred, and he instanced a case 
under his notice of a soldier, brought home from the East 
on a hospital ship, having on the front of his chest the 
marks of an operation wound, with an incision over the 
region of the heart 4 in. in length. The bullet, for the 
removal of which this fruitless operation was performed, 
was subsequently located 1! to 2 in. dcep in the muscles of 
the back. The fact was that a very fine «-ray apparatus 
had been installed on the ship, but no one knew how to use 
it. Thero were ggounds to fear that one result of the war 
would be that a large number of non-medical men and 
women, having obtained a certain amount of knowledge of 
radicgraphy. would be considcred by many medical men 
fit to undertake the #-ray cxamination of medical and 
surgical cases. Whatever might have been desirable or 
even inevitable in the carly days of #-ray work, it was no 
lenger the case that accomplishment in photographic 
technique was sufficicnt to make a man a good a-ray 
vorker; anybody could get a good negative with the use 
of modern apparatus; the important thing was the inter- 
pretation, which could only be carried out by a médical 
man, and even he should have unusual professional attain- 
ments. ‘There was a distinct tendency among certain 
surgeons and physicians to send their «-ray work to 
unqualified people, and to his certain knowledge this was 
done by eminent members of tlic medical profession. As 
to the position of the lay assistant, Dr. Holland insisted 
tiat no opinion on matters of diagnosis should be given 
by him; he should not be permitted to undertake the 
sercening of deep parts; no «ray or clectrical treat- 
ment should be carricd out on his initiative, and 
the medical head of the department should keep 
a tight hand all round. He believed the a-ray depart- 
ment to be the most important single department in 
the hospital, and yet it often happened that the charge 
of this department was given over to any one who would 
take it, and sometimes to men who, in the opinion of 
the authorities, were not considered quite good enough 
for other hospital posts. He knew of one large provincial 
hospital in which the brilliant chief of the «-ray depart- 
ment—a man whose name was well known for original 
work all over the world--was recommended for promotion 
to a staff appointment by the lay committce. This was 
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opposed tooth and nail by a member of the medical boar. 
who even went the length of insisting that instead of 
making this may a full member of the staff, they shoula 
make one of the ordinary physicians or surgeons the titulay 
head of the #-ray department. Dr. Holland concluded by 
pleading for a recognized place for radiology and electro. 
therapeutics, not only in the hospitals, but also in the 
universities and medical schools. A course of study in 
this subject should be made a part of every medical 
studeut’s curriculum; there should also be facilities fo, 
post-graduate instruction, and the teachers should have q 
proper status, 


ENTOMOLOGY AT SALONICA. 
A LECTURE on the medical entomology of Salonica, de. 
livered before the Salonica Medical Society last May by 
Lieutenant-Colonel Andrew Balfour, C.M.G., R.A.M.C,, 
has been printed by the Wellcome Bureau of Scientific 
Research (10, Henrietta Street, London, W.), which will 
supply copies to members of the military sanitary services, 
The insects discussed included flies, mosquitos, lice, fleas, 
the itch mite, and some others. Special attention was 
directed to the work of Licutenant-Colonel Wenyon and 
Captain O'Connor, R.A.M.C., in Alexandria, touching the 
relation of flies, including Musca domestica and I’annia 
canicularis, the little house-fly or latrine fly, and the green 
and blue-bottle flies, to amoebic dysentery. They had. 
shown what happened when these flies take up the cysts 
of Entamocha histolytica, The cysts, transparent capsules 
with four nuclei, were passed in large numbers in the 


faeces of patients or convalescents suffcring from untreated: 


or improperly treated dysentery. It was found that within 
twenty or thirty minutes of feeding on human faeces, 
and in some cases even five minutes after such a fecd, 
flies began to deposit droplets of liquid faeces, and in these 
the unaltered and living cysts could be seen if the faeces 


on which the fly has been feeding contained them in the, 
Within a few hours thousands of cysts. 
might pass through a single fly, and if it visited food. 


first instance. 


they were deposited on it, and the way made easy for 
a dysenteric attack. It seemed unlikely that the cysts 
were carried on the outside of the fly, for flies cleaned 


themselves after feeding, and if any foul matter remained. 
the cysts died when it dried. Dysentery bacilli had been’ 


recovered from flics two or three days after their absorp- 
tion by the insects. Dr. Balfour added that 500 flies 
could breed out from a single deposit of human facces, 
and 4,000 could emerge from one-sixth of a cubic foot 
of sewage trench ground. Horse manure, if left alone 
during the warm months, even in a temperate climate, 
might yield an average of from 10,C00 to 12,000 flies 
a cubic metre, and thus one horse might be respon- 
sible for from 40,000 to 50,000 flies a month. Of the 
green and blue-bottle, or blow-flics, he said that though 
they were excellent scavengers they did not confine 
themselves to filth, and must therefore be extermi- 
nated. Speaking of the mosquitos, he said that the 


Stegomyia was probably not to be reckoned among the. 


mosquitos of Greece, but it was an excellent traveller, 
and might readily find its way to Salonica from Egypt 
and elsewhere on board ships. It was, of course, the 


carrier of yellow fever, but might also be the carrier of. 


the unknown organism of that obscure form of jaundice 
known as Mediterranean yellow fever, which is endemic 
at Smyrna and elsewhere along the eastern Mediterranean. 


All three of the common Anopheles mosquitos in Greece. 
Speaking of the drainage. 


were known malarial carriers. 
operations which were carried out to keep the mosquito 
pest down, Dr. Balfour said that he had not seen such ex- 


tensive work since he had witnessed the colossal work ot. 


the Americans in the Panama Canal zone. As to the flight 


of mosquitos he related an ingenious experiment made at, 


Panama with plates of glass smeared with tanglefoot, which 
gave a transparent surface. It was found that there was a 
return flight, and that the mosquitoes, which were usually 
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adult females, flew much higher and more swiftly in the 
morning than at night. Anophelines might travel as far 
aga mile, aud a favouring breeze might waft them con- 
siderable distances, especially if there were shelter on 
tho way. The irritation following a mosquito bite was 
due, he said, to the entrance into the httle wound of a 
fungus devived from the oesophageal diverticula; it was 
not due to the secretion from the salivary glands which 
harboured the sporozoites of the malarial plasmodium. 
A deser:ption was also given of the phlebotomus fly, 
whose body was only about a quarter the size of the head 
of an ovdinary pin, so that in spite of its long wings and 
long legs it was not casy to sce, and still more difficult to 
catch. It had recenily been shown that it could easily be 
transported in timber and other cargo by sea-going 
vessels, and a single fly could infect a man with the 
unknown virus of sand-fly or three days fever. Of the 
louse, after mentioning that a female, during the six 
weeks of her life, could produce 8,000 young, he said 
that it had now been shown that it was only capable of 
transmitting the disease five days after it had fed from 
infected blood, and that it could then transmit infec- 
tion for two days. According to Nicolle, the faeces 
of lice were infective after nine or ten days, and it 
was known that the virus was exalted in virulence 
by its sojourn in the louse. Dr. Balfour concluded his 
lecture by paying a compliment to the scarab bectle, a 
diligent, ingenious, and useful scavenger. The pamphlet 
in which the leeture is reproduced is well illustrated 
by instructive drawings made by Mr. E. Seliwarz, of 
the Wellcome Bureau. 


THE COST OF DRUGS IN GERMANY. 
Proressor H. Fiuyer,' Director of the Pharmacological 
Institute of the University of Konigsberg, has attempted 
to show that Germany is paying less for her drugs than 
Rngland, even in the case of drugs which Germany has to 
import. Thus, balsam of Pern and quinine were in April, 
1916, cheaper in Germany than in England, the cost for 
ihe former being 54 marks a kilogram in England and 
42 marks in Germany. ‘The difference in the case of 
quinine was still greater, the figures for England and 
Germany being 180 and 94 marks respectively. Up to 
1916 the price of chloroform and ether, of the grade 
required for anaesthetics, remained at the pre-war level; 
and, thanks to the maintenance of the cominunications 
hetween Germany and Turkey, opium in April, 1916, cost 
60 marks a kilogram in Germany, whereas in England 


it cost 82. Tie comparative figures for aceto-salicylic 
aci, in England and Germany were 117 and 7.2, 


Although iodine was mainly an imported drug, its 
price was no higher than before, and the same was true 
of potassium iodide. There was, however, an embarrass- 
ing shortage of all fats, and the cod-liver oil of Norway 
and the lard of North America showed a great rise in 
price. Paraffin and vaseline were four times as costly as 
before, and no cheap base for ointments was procurable. 
The lack of cotton-wool was embarrassing. But, in spite 
of the shortage and costliness of many drugs, Professor 
Fithner emphatically opposed the suggestion that drugless 
days should, as had been suggested, be established in 
Germany. In calculating the above priccs, Professor 
Kiihner has, no doubt, taken into account the relative 
depreciation in value which the German mark has suffered 
compared with the English shilling. It may be noted that 
the prices of many of the drugs mentioned in the article 
have fallen very considerably in the English market since 
April last, this being especially the case with drugs 
formerly manufactured exclusively in Germany For 
instance, the price of accto-salicylic acid has fallen to 
«bout one-half and of salicylic acid to one-third during 
‘he last six months. 


4 Deut. med. Trech., June 22nd, 1916, 
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AsouT a month ago a letter was published by Lady 
Drummond very strongly deprecating the policy which 
she implied was being adopted by the Canadian autho- 
rities of segregating the Canadian wounded in special 
Canadian hospitals in this country. Lady Drummond's 
objection was made on what she herself called sentimental 
grounds, her desire being that Canadians should mix im 
the hospitals with men from all parts of the empire who 
were fighting for it. Other letters from other Canadian’ 
ladies, also interested in Canadian Red Cross work, seemed 
to show that this desire was very gencra!. lt is certainly 
the desire in this country, where people have been glad 
to sce Canadian. soldiers in hospitals maintained by the 
War Office, and English, Scottish, and Irish soldiers in 
hospitals maintained by the Canadian authorities. We. 
know that the same feeling..prevails in the British- 
Expeditionary Force in France among the officers. 
both of the Canadian and of the Royal Army 
Medical Corps, and we are certain that it is shared 
by at least a very large majority of the Canadian 
wounded themselves. Apart from sentimental considera- 
tions, the segregation of Canadian wounded down to tho 
time of the beginning of their convalescence would pre- 
sent great administrative difficulties, and most certainly 
would not, from the surgical point of view, be to the 
advantage of the wounded man himself. The feeling of 
uneasiness expressed in Lady Drummond’s letter arose 
during a visit to this country of Major-General Sir Samuel 
Hughes, Canadian Minister of Militia. Accordiag to a 
Reuter’s telegram, Sir Samuel Hughes, in an address to 
the Empire Club. at Toronto on -November 10th, made, 
“advisedly and on his own responsibility,” ecrtain charges 
against British army administration of a somewhat 
comprehensive kind, such as that the equipment, trans- 
port, and arms of the Canadian troops were scrapped 
by British officers to be replaced by other material not 
so good. With this charge others must deal; all thas 
need here be said is that it would be well for 
people at home to reserve judgement until the other 
side of the case has been stated. Theo allegations that 
concern us are that “thousands of Canadians had lost 
montlis, and sometimes a year, in hospital not under 
Canadian control, when they should have been back in 
the trenches, and that Canadian soldiers were allowed to 
go under the knife of first-year medical men while the 
services of experienced surgeons from the Deminion were 
not being utilized.” We are notin a position to say that 
no Canadian soldier has remained in hospital longer than 
was necessary; nor can we assert that some of them may 
not have been treated by newly qualified men. But Sir. 
Sam Hughes's statement does not give a true picture of 
what has been happening—in fact, it gives an utterly 
false picture. ‘The services of experienced surgeons from 
the Dominion have been utilized, and are being utilized, 
and have been given as freely to soldiers from 
other parts of the empire as to Canadians. We 
affirm with confidence that the battalion medical work 
of the Canadian Army Medical Corps in France is very 
good, as is also the field ambulance work; that they 
have some of the best casualty clearing stations serving 
in France, and that their base hospitals are very 


progressive. This last word really goes to the root of the 
matter. Canadian surgeons serving with the Canadian 


contingent have had the experience of two years of war 
surgery, and some of them have had experience in 
former wars. They know that this war is unlike other 
wars, and that the surgery of this war therefore differs 
from the surgery of other wars. . Any surgeon, British or 
French, would say the same. All: the surgeons of all the 
allied countries have «been learnmg, and, like their 
Canadian brethren, they are not prepared to accept 
the criticisms of surgeons Who,* however large their 
civilian practice may have been, have had no ex: 
perience of the conditions of this war. It is announced 








Tar Barris 
Meapicar JouawaL 


698 


MEDICAL NOTES IN PARLIAMENT. 








from Ottawa that the Prime Minister of Canada has 
asked for the resignation of Sir Sam Hughes as 
Minister of Militia, and that it has been tendered. But 
we hopo that his allegations will be thoroughly sifted and 
the value of the evidence on which they were founded 
ascertained, and that meanwhile no further steps may 
be taken which would lave the offect of disturbing the 
erganization which has worked so well for the benefit, not 
only of Canadian soldiers, but for those from all parts of 
the British empire. 


MILITARY MEDICAL ARCHIVES. 

A request has been received from the Director of the War 
Library of the French Army Medical School at Val de 
Grice, near Paris, for a set of copies of the BririsH 
Mepicat Jouryat issued since the commencement of the 
war. It has been possible to comply with this request 
with the exception of the issue of February 13th, 1915, 
which has long been out of print. If any member happens 
to have preserved this number and does not wish to file 
it we shall be glad to receive it for transmission to Val de 
Grice. The library forms part of a very fine collection 
of objects of medical and scientific interest relating to the 
war which is being arranged in the Medical Museum at 
Val de Grice. One of its sections is the library to which 
we have referred; the books and papers so far collected 
there are mainly French, but the Director is anxious to 
get together an English selection. The library is intended 
to include reports, documents, and reprints relative to the 
_medicine, surgery, and hygiene of war, and although it 
was only established four months ago it already contains 
an important collection of such documents. 
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Medical Notes in Parliament. 


The Hew Pensions Board. 

A pitt to establish a Board of Pensions was introduced 
by Mr. A. Henderson into the House of Commons on 
November 14th, and read a first time. The object of the 
measure. he said, was to consolidate the pension adminis- 
tration and to simplify the procedure by forming a new 
Government department, to be named the Board of 
Pensions. It would consist of a president (himself) and 
three members—namely, the Parliamentary Secretary to 
the Admiralty, the Financial Secretary to the War Uttice, 
and the Pariiamentary Secretary to the Local Govern- 
ment Board. The navy was not included, excepi in so far 
as supplementation was concerned. The new Board would 
not take over the army service and pay pensions or 
separation allowances; they numbered 2,500,000, and 
would expire on the termination of the war. It was 
thought that to upset existing arrangements for a tempo- 
rary period would be a mistake. At present there was 
overlapping, and irritating delays occurred, so that 
there was a growing want of confidence in tlie present 
method of dealing with the pension question. The 
work was very large. In January, 1916, the departments 
concerned dealt with 27,551 cases, involving 77,824 letters; 
in October last tle number of cases was 79,558, involving 
705,277 letters, and it was estimated that by March next 
the number of cases would be 146,244, involving 378,500 
letters. ‘The staff at present engaged in the work 
numbered 1,952. 

The bill proposed to transfer to the new board the 
powers of the Commissioners of the Royal Hospital for 
soldiers at Chelsea with respect to the grant and adminis- 
tration of a disability pension other than an “in pen- 
sion”; of the Army Council and Secretary for War with 
respect to pensions and grants to persons who have been 
officers or soldiers, and to their dependants other than 
service pensions; and of the Statutory Committee under 
the Naval and Military Pensions Act, 1915, so fav.as they 
related: to. the supplementation of pensions and grants: 
administered by the Board of Pensions, except the power 
to supplement such pensions and grants out of funds not 
derived from moneys provided by Parliament. In other 
words, the Statutory Committee retained its powers 








as 

practically untouched, except so far as what it had dono in 
supplementation. 
He acknowledged the force of the contentions that the 
problem of the disabled soldier went much deeper than’ 
the matter of a pension, and that a satisfactory and per. 
manent solution could only be found by comprehensive 
handling of the whole problem, of which the pensiog 
formed only a part, and in the judgement of many not 
the most important part. He was fully convinced of thg 
importance of co-ordinating, as far as possible. cure, after. 
care, training, employment, and pensions. If all this coulg 
be brought together and administered under one roof with 
one conirolling head, the different sections of the work 


the efficient solution of the whole problem. But tha 
Government had been reluctantly forced to the conclusion’ 
that in the present circumstances it would be most difficult 
to secure. Apart from practical difficulties relating to the 
maguitude of the work and the difficulty of securing a 
trained staff sufficient for the purpose, there were other 
considerations. There was no small amount of expert 
opinion in favour of cure, after-care, and training takin 
place before the soldier’s discharge, during the period of 
military discipline. If this policy were adopted, and in hig 
opinion there was much to be said in its favour, a stron 
case could be made out for close co-ordination between 
pensions and employment. Experience went to prove 
that only when a pension had been permaneutly fixed 
and guaranteed to the soldier was the soldier, speaking 
generally, prepared to take kindly to training. The soldier 
was not prepared to allow either the State or the employer 
to take any advantage of him if either felt so disposed. 

Mr. Henderson defined the future relations between the 
Statutory Pensions Committee and the Board of Pensions 
by stating that the Statutory Committee would retain the 
power to supplement separation allowances, service 
pensions, and pensions to. oflicers’ widows so far as these 
pensions were determined by service. This torm of sup- 
plementation could be done either from private funds or 
from the public funds promised by the Treasury; either 
the whole or part of that money would be continued at the 
disposal of the Statutory Committee. It would also have 
power to supplement out of private funds disability 
pensions to officers and men and grants to widows, 
children, and other dependants of men, and pensions to 
officers’ widows. The powers remaining with the Statu- 
tory Committee would comprise power to make advances 
on account of pensions, grants, or allowances; power to 
administer voluntary fuuds; power to make provision for 
the care of disabled otticers and men after they had left 
the service, including provision for their health, for their 
training, and for securing them in employment. 

So soon as questions of principle and policy had been 
properly co-ordinated, the more the work could be 
decentralized, the morc it could be done through properly 
constituted and thoroughly representative committees, the 
more thorough would it be. There were some 300 local 
committees already in existence, and he believed that 
satisfactory arrangements could be made whereby the 
position of these committees would be further improved. 

With regard to scales of payment, he said that he was 
by no means satisfied with the Royal Warrants by which 
they were determined, and this matter would receive the 
earliest attention once the new department was set up. 
In reply to Mr. Ellis Griffith, who said that when a 
disabled man first went to Chelsea the Commissioners 
determined his earning capacity and settled his pension 
for a certain time, and that when he came up again he 
was asked what he had earned and his pension was 
readjusted, Mr. Henderson said that it had been deter- 
mined to scrap that system and to issuc a new warrant 
which would set the matter right. 


War. 

Mesopotamia: Medical Equipment.—Sir J. Jardine, on 
November 9th, suggested that the War Secretary should 
telegraph to the general officer commanding in Meso- 
potamia to ask whether all the units under his command 
had a sufficient supply of water packhals and water carts, 
and of transport animals for the same, and whether the 
chlorinated plant and raw material were sufficient. Tho 
Financial Secretary to the War Office said that he thought 





the officer in command might be trusted to ask tor anything 





would have been developed on the lines most conducive to | 
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which he considered deficient in the respects mentioned. 
That was what he was there for and what it was 
certain he was doing. = In reply to a further question 
Mr. Forster said that there were 168 nurses in Meso- 
potamia, stationed partly at Basra and partly at Amara. 
In reply to Sir D. Goddard, who asked whether a number of 
cases of scurvy had occurred, and whether on one hospital 
ship no less than 90 per cent. of the sick sent to Bombay 
were suffering from it, Mr. Forster said that there had 
been scurvy but it had been confined to the Indian troops 
in Mesopotamia. The medical authorities there had 


_ taken the necessary measures to deal with it. 


Emoluments of Officers, R.A.M.C.—Mr. Barlow asked 
whether there was a uniform rate of pay for all medical 
ractitioners now holding commissions of equal rank in the 
R.A.M.C., and whether doctors coming within the Military 
Service Act received less than those who came within the 
enrolment scheme. The Financial Secretary to the War 
Office said: “There are two forms of temporary com- 
mission in the Royal Army Medical Corps. Before the 
Military Service Act came into operation medical men 
ioined the army either under a special contract or through 
the Special Reserve. Since the Act came into force all 
medical men who have not enrolled with the Central 
Medical War Committee and are compelled to serve are 
taken into the Special Reserve. The pay of the Special 
Reserve is lower than that received under the contract, 
put when the gratuities given on cessation of employment 
are taken into consideration there is little difference in 
the emoluments.” 


Army Dental Treatment.—In a written answer on November 
3th the Financial Secretary to the War Office stated that 
civilian dentists are employed at stations where there are not 
sufficient troops to keep a whole-time dentist. 


Boots for Disabled Men.—Mr. Forster has informed Mr. 
Snowden that disabled soldiers who need surgical boots can 
obtain a new pair when necessary by applying to Chelsea (pre- 
sumably to the Commissioners of Chelsea Hospital). 


Bread Prices.—Several questions have been asked recently 
with regard to the price of bread. The President of the Board 
of Trade stated, on November 8th, that the price of 41b. of 
household bread on November 6th was 10d. and 103d. in London, 
74. in Paris, and ls. 4d. in New York. The price in Petrograd 
of rye bread, which was the kind most commonly consumed in 
that city, was 44d., and of wheaten bread 83d., taking the rate 
of exchange at par, or 63d. and ls. 1d. at the present rate of 
exchange. It was to be understood that these comparisons 
were subject to the qualification that there was no international 
standard quality. On November 9th the Parliamentary Secre- 
tary said that the increase in the price of bread in London 
5 gy to be due mainly to the recent increases in the price 
of flour following on the rise in wheat prices. It was not 

ssible to give a comparison between the prices in London and 
in Berlin, which would not be seriously misleading. Prices in 
Berlin were officially fixed maxima, at which very limited 
rations were obtainable; moreover, the bread obtainable in 
Berlin was war bread, composed mainly of coarsely-milled rye 
flour, potato preparations, and a small proportion of wheaten 
flour only. On the same day the Financial Secretary to the 
War Office said that the cost of baked bread supplied to the 
army, calculated on the cost of army flour and of baking by con- 
tract, was about 2d. a pound. When it was baked in field 
bakeries the cost was slightly less. 


Medical Research Committee.—In a written reply to Sir George | 


Greenwood, Mr. Roberts, Chairman of the Joint Committee of 
Insurance Commissions, stated (November 8th) that the total 
sum paid out in the financial year ending March 3lst, 1916, 
under the regulations, out of the moneys standing to the credit 
of the Medical Research Fund, was £53,375 18s. 7d. It would 
not be possible to keep distinct the sum expended on research 
by experiments on living animals from those expended on 
research by other means. In reply to further questions, he said 
that full reports of the work carried out by the Committee 
were presented to Parliament and published. The investiga- 
tions carried out by Dr. Flack as to the effect of various 
poisonous gases were of an urgent nature, and the results were 
of great value to the civil population, and to insured persons in 
particular. 


Petrol._The Parliamentary Secretary to the Board of Trade 
stated, on November 9th, that the steps which had been taken 
with regard to the supply of petrol had resulted in a consider- 
able improvement in the position, but it was still of importance 
that users of petrol should endeavour to restrict their con- 
sumption to the utmost extent possible. 


Cocaine Committee.—The Home Secretary stated on November 
14th that he had sppctanes a committee consisting of the Right 
Hon. Charles Hobhouse, M.P. (chairman), Mr. Stanley Baldwin, 
M.P., Professor W. M. Bayliss, F.R.S., Mr. James O’Grady, 
M.P., and His Honour Judge Ruegg, “ to consider the authoriza- 
tions granted for the use of cocaine in dentistry, and to advise 
whether or not they should be continued or modified, and, if 
continued, in what cases and with what conditions.”’ 


\ 





THE WAR. 


MESOPOTAMIA DISPATCH. 


A FURTHER dispatch from Lieutenant-Colonel Sir Percy 
Lake, commanding the Indian Expeditionary Force in 
Mesopotamia, was published in the London Gazette of 
November 14th. It deals with the period from April 30th, 
1916, where his last dispatch, analysed in the Journat of 
October 21st, p. 567, ended, to August, when he relinquished 
the command to General Maude. : 

The dispatch states that during the hot season, which 
was drawing to a close in August, the business of ad- 
ministration and the work of preparation for more active 
measures during the cold weather assumed relatively great 
importance. 

The Turks retreated from the Sinn to the river Hai, 
where they left rearguards to cover the bridge. They 
retained the Sannaiyat position, and were thus able to 
prevent the passage of our supply ships up the river, the 
troops operating on the other bank towards the Hai having 
to depend for food, forage, and even in some cases water, 
upon land transport. The Turks had constructed other 
lines behind the Sannaiyat position on the left bank, and 
on the right bank their outposts reached the Hai river, 
which was then fordable. The dispatch contains the 
following further paragraphs: 


In my previous dispatch I alluded to the difficulties against 
which the Medical Services had to contend. 

Much thought and hard work have been devoted to over- 
coming these difficulties and meeting the medical needs of the 
force. The advance made in meeting the medical needs of the 
force is clearly shown by the fact that the total accommodation 
for sick and wounded in Mesopotamia, which on January 21st 
(exclusive of Kut) was 4,700 beds, and by May 13th had risen to 
9,425, amounted on July 1st to 15,745, with 2,700 more in process 
of organization. 

The advent of the hot weather early in May, with a sudden rise 
in the temperature, increased the number of sick Pa po The 
intense heat was aggravated at the front by the total absence of 
shade and by the failure of the ‘‘shamal’’ or north wind, 
which, usually due about the middle of June, did not com- 
mence to blow till July 19th. The admissions to hospital then 
at once lessened, and are still decreasing. The majority of the 
cases are not serious. ; 

An outbreak of cholera occurred at the Tigris front at the 
end of April, but was got under control in the course of a short 
time, since when only a small number of isolated cases are 
a from time to time from various parts of the country. 

am much indebted to Surgeon-General F. H. Treherne for 
the valuable assistance he has consistently rendered since his 
arrival in the country; also to Colonel W. H. Willcox, consult- 
ing physician, whose high professional knowledge has always’ 
been at the service of the force. Much credit is due to the 
nursing sisters, who have carried out their duties with great? 
devotion and have shown untiring zeal and energy in 
alleviating the sufferings of those who have passed through 
their hands. 

By the untimely death of Colonel Sir V. Horsley, both the’ 
force and the medical profession sustained a severe loss. 

During the flood season, from April to June, nine-tenths of 
the country round Basra is under water, and in normal years a 
continuous belt of flood, from six to nine miles wide and from 
one to four feet deep, separates the Basra tract from the higher 
lying desert country to the south-west. 

This flood water in 1915 forced its way into and inundated the 
Makina Masus Camp area. This year, in order to meet the 
needs of the constant stream of poeae: and stores pouring into 
Basra, it was imperative to safeguard from floods the ground 
space required for camps, hutting, store dépédts, and additional 
hospital accommodation. This was done by constructing, first, 
a@ main protective embankment or ‘‘ bund” from the Tigris at 
Magil to the higher ground at Shaiba. This ‘‘bund” was 
eleven to twelve miles long, and completely shut off the belt of 
flood water above referred to. 

It was supplemented by a second bund, which branched off: 
from it about two miles from the river, and was carried to the 
neighbourhood of the Zubair Gate of Basra, some three miles. 
A series of smaller subsidiary bunds was constructed along the 
river front and the intermediate creeks. The whole system, 
covering a total length of some twenty miles, safeguards an 
area, of some forty-eight square milés in all, and of one and a: 
half square miles at Magil and Makina Masus, which has been 
adopted as the main camp for troops in and near Basra. 
Wharves have been constructed, and ocean-going steamers are 
now able to come alongside and unload. 

A large amount of hutting for hospitals and troops has been 
erected, providing accommodation for 8,700 sick and 15,000: 
troops; water supplies for the troops have been installed at 
Basra and Amara, and many important miscellaneous works 
have been carried out. 
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Two railways are now in course of construction. Lieutenant- 
Colonel J. H. White and his assistants are pushing on both 
lines with much zeal and energy, in spite of considerable 
difficulties in the transport of materials. 

The thanks of the whole force in Mesopotamia are especially 
due to the Order of St. John of Jerusalem, the British Red 
Cross Society, including its Indian branch, and the Young 
Men’s Christian Association. j 

The two former, through their representative, Lieutenant- 
Colonel J. Gould, have devoted their resources to supplementing 
the medical appliances and comforts provided by the State for 
the care of the sick and wounded. All officers and men who 
have passed through the hospitals at any time would desire to 
express their gratitude to these societies. 


The following medical officers are included in the list of 
officers mentioned in the dispatch as deserving of com- 
mendation for services rendered in connexion with the 
administration of the force: Brevet Colonel M. H. G. Fell, 
R.A.M.C., Lieutenant-Colonel S. P. James, M.D., I.M.S. 





CASUALTIES IN THE MEDICAL SERVICES. 


ARMY. 
Died of Wounds. 
CaprTain G. H. Watson, R.A.M.C,(T.F.). 

Captain George Henry Watson, jun., R.A.M.C.(T.F.), 
3rd Northumbrian Field Ambulance, who was reported 
wounded in our issue of September 30th, has died of 
wounds. He was educated at the London Hospital, and 
took the diplomas of M.R.C.S., L.R.C.P. in 1907. He had 
held the office of house-physician to the London Hospital 
and to the Hull Royal Infirmary, as well as that of 
assistant medical officer to the Shoreditch Infirmary. He 
received his commission as lieutenant on January 6th, 
1913, and was promoted to captain on April lst, 1915. 
Prior to the war he was in practice at Hull. 


Wounded. 
Captain G. R. Grant, M.C., R.A.M.C. (S.R.). 
Captain N. M. Macneill, Canadian A.M.C. 
Captain O. de Muth, R.A.M.C. (temporary). 
Lieutenant J. W. Wayte, R.A.M.C. (temporary). 
Lieutenant A. C. Wilson, R.A.M.€. (temporary). 


DEATHS AMONG SONS OF MEDICAL MEN. 


Cleveland, Alfred Sherwood, Second Lieutenant Sherwood 
—— elder son of Dr. R. A. Cleveland, killed October 16th, 
aged 18. 

yor’ William Hubert, Lieutenant London Regiment, son 
of Dr. Dyson of Sheffield, died of wounds on July 14th, aged 24, 
having been previously reported as missing. He was educated 
at the Leys School and at King’s College, Cambridge, where he 
was an exhibitioner in history and theology, and graduated as 
B.A. in June, 1914. He was a candidate for the Wesleyan 
ministry, but took a commission on August 12th, 1915, and went 
to the front last March. ; 

Kilner, Charles Usher, Second Lieutenant Suffolk Regiment, 
eldest son of Dr. Charles Scott Kilner, of Bury St. Edmunds, 
died of wounds on October 8th, aged 34. 

- Leeson; Arthur Gerald, Corporal Canadian Infantry, only 
son of the late A. E. Leeson, M.D., formerly of London, killed 
on October 31st, aged 46. 

Porter, Frederick E. G., 4 > Loyal North Lancashire 
Regiment, elder son of Dr. W. E. Porter, of Wood Green, died 
of wounds on November 3rd, aged 23. He was educated at 
Merchant Taylors School, and had passed the intermediate 
LL.B.Lond. and the intermediate solicitor’s examination in 
1914. He joined the Inns of Court O.T.C., got a commission on 
November 27th, 1914, and had been at the front for fifteen 
months. His younger brother is a lieutenant in the London 
Regiment. 

Rankin, Franklin S., Lieutenant Canadian Engineers, eldest 
son of Dr. W. D. Rankin, of Woodstock, New Brunswick, killed 
October 23rd. 

Leggatt, Eric G., Second Lieutenant Argyll and Sutherland 
Highlanders, only son of Dr. Gerard Leggatt of Harpenden, 


‘Herts, formerly reported missing, now reported killed on 


July 15th while leading a bombing party, aged 25. He was 
educated at Foster’s School, Stubbington, and at Dulwich 
College. In 1910 he went out to a rubber plantation in the 
Malay peninsula, but returned to join the army in March, 
1915, got his commission on March 20th, and went to the front 
in August, 1915. 

Stewart, William Malcolm, Captain Machine Gun Corps, 
only son of Dr. R. W. Stewart of Adelaide, South Australia, 
of the Australian Army Medical Corps, died of wounds on 
October 27th, aged 34. He was educated at St. Peter’s College, 
Adelaide, served in the South African war, i King’s 
medal with four clasps, and came to England from Rhodesia in 
January, 1915. He first joined King Edward’s Horse, got a com- 
mission in the Devonshire Regiment on April 8th, 1915, went to 
the front last May, and was transferred to the Machine Gun 
Corps, in which he was promoted to captain in June, 1916. 





—<—————————— 





NOTES. 
HONOURS. 


A SPECIAL supplement to the London Gazette of November | 


14th contains a long list of awards in recognition of 
gallantry and devotion to duty in the field. Amo 
those decorated are fifty medical officers, of whom four 
receive the D.S8.0., one the bar to the D.S.O., forty-two 
the Military Cross, and three the bar to the Military 
Cross. 
: D.S.O. 

Temporary Captain George Douglas Ferguson, M.B., R.A.M.¢ 

He tended the wounded under veiy heavy fire, bringing in over 
fifty wounded men, and displaying the greatest courage and deter. 
mination. His fearless bearing set a fine example. 

Major Lewis Wibmer Jeffries, Australian A.M.C. 

He tended the wounded and reorganized the stretcher-bearers in 
the front line at great personal risk. When only a few bearers 
were left, he himself assisted to carry back the wounded under 
heavy fire. 

Lieutenant-Colonel Ethelbert Brown Hardy, Canadian A.M.C, 

He controlled the evacuation of the sick and wounded, and by hig 
energy and courage kept up the spirits of the stretcher-bearers when 
they were much exhausted. 

Lieutenant-Colonel Harry Melville Jacques, Canadian A.M.(, 

He supervised the clearing of the front and controlled the work of 
the advanced and main dressing stations with great skill and 
personal courage. 

Bar to D.S.O. 
ae v*" eee Hugh Llewellyn Glyn Hughes, D.8.0,, 
R.A.M.C. 


On four separate days he showed an utter contempt for danger 
when collecting and tending the wounded under heavy shell fire, 
(D.S.O. awarded in Gazette dated August 25th, 1916.) 


Military Cross. 
Temporary Captain Malcolm King Acheson, M.D., R.A.M.C, 
He tended the wounded under very heavy fire, displaying great 
courage and determination. By his devotion and initiative he wag. 
instrumental in saving many lives. 


Temporary Captain John Alban Andrews, M.B., R.A.M.C. 

He tended the wounded with utter disregard of personal danger, 
dressing their wounds under heavy sniping fire from a trench 40 
yards distant. He also got the wounded into shell holes till they 
could be collected after dark. 


Captain James Elliot Black, M.B., R.A.M.C.(S.R.). 
He rendered valuable services when attending the wounded under 
heavy machine gun and shell fire. Later he went out into “No 
Man’s Land ”’ to succour the wounded. 


Captain Austin Basil Clarke, M.B., R.A.M.C. 

He showed great coolness during the assault, and for thirty hours 
afterwards under intense shell and machine gun fire. He tended 
the wounded in the open the whole time, his aid post being full, and, 
after dark, went out and searched the wood under heavy shell fire. 


Temporary Lieutenant Sydney John Dark, M.B., R.A.M.C. 
Although badly wounded he worked for five and a half hours 
under heavy shell fire, tending the wounded, without letting any 
_ one know he was wounded himself. His gallantry throughout the 
operation was very fine. 


Captain Henry Bryan Frost Dixon, M.B., R.A.M.C. 
He volunteered and led a stretcher party to a regimental aid post 


under very heavy fire, and successfully brought in twenty-five 
wounded men. 


Temporary Lieutenant John Beatson Dunning, M.B., R.A.M.C. ~ 


He went into the open under heavy shell fire, and tended the 
wounded until he was himself severely wounded. 


Temporary Lieutenant William Norman Gilmour, M.D., 
R.A.M.C. 


He gallantly dressed a wounded man lying in “No Man’s Land,” 
and finally brought him in, with great courage, under very 
heavy fire. 

Temporary Lieutenant Robert Inkerman Harris, M.B.,R.A.M.C. 

He commanded the stretcher-bearers throughout the entire day 
under incessant fire, and set a fine example of energy and pluck. 

Temporary Captain Frank Melville Harvey, R.A.M.C. 

He repeatedly tended the wounded in the open under very heavy 
fire, and worked continuously for thirty-six hours, showing an utter 
disregard of danger. 

Temporary Captain Richard Harold Hodges, R.A.M.C. 

He organized and led parties of stretcher-bearers under heavy fire, 
displaying great courage and determination. 

Captain William John Sivewright Ingram, M.B., R.A.M.C.(S.R.). 

He tended the wounded under very heavy fire, displaying great 
courage and determination throughout. He set a splendid example 
of coolness and devotion to duty. 


Temporary Captain Edward Sandwith Johnson, R.A.M.C. 

Although severely wounded, he remained at his aid post and con- 
tinued to dress the wounded with great skilland determination. He 
has previously done splendid work. 

Captain John Herbert Jordan, R.A.M.C. 

Under very heavy fire he reconnoitred the front area for wounded, 
and by his gallantry was instrumental in recovering many wounded 
men from shell holes. 

Temporary Captain John MacIntyre, M.B., R.A.M.C. 

He tended and dressed the wounded under heavy fire with great 
courage and determination, himself being four times buried by 
shells. ts 

Captain William Edward Marshall, M.B., R.A.M.C. 

He tended the wounded under very heavy fire with great courage 
and determination. On one occasion he worked single-handed for 
over twenty-four hours. 
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ptain William Archibald Miller, D.S.0., M.B., R.A.M.C.(S.R.). 
. -He accompanied a raiding party with his stretcher-bearers, and 

remained in the enemy trenches untii quite certain no raiders were 
" Jef behind, Previously he had accompanied a patrol under heavy 
' fire and tended the wounded. He has on many previous occasions 
. displayed great gallantry and determination. 


‘Temporary Captain John Hay Moir, M.D., R.A.M.C. 

Although wounded, he tended the wounded under very heavy fire, 
’ displaying great courage and determination, and refusing to be 
' relieved until all the wounded had been evacuated. 


Temporary Captain Patrick Joseph O’Reilly, R.A.M.C. 
He tended the wounded under intense fire, displaying great courage 
and determination. Later, although wounded, he stuck to his post. 


Temporary Captain Wyndham Parker, M.B., R.A.M.C. 
He tended the wounded under very heavy fire for thirty-six hours, 
displaying great courage and determination. Later, he rescued 
wounded officers under intense fire. 


Temporary Captain William Henry Parsons, M.D., R.A.M.C. 
He established the most advanced aid post of the brigade front, 


and, although slightly wounded, cleared over 300 cases. Subse-- 


quently, working all night, he cleared in all over 400 cases. 


Captain Edward Phillips, M.B., R.A.M.C. 
He collected wounded under heavy shell, rifle,and machine-gun 
fire. Heseta fine example by his complete disregard of danger. 


‘Temporary Captain James Henry Ritchie, M.B., R.A.M.C. 
He tended the wounded and organized stretcher parties under 
very heavy fire, displaying great courage and determination. 


Captain Hugh Huntley Robizson, R.A.M.C. 
He tended the wounded with great courage and skill, quite regard- 
less of personal danger. He has on many previous occasions 
displayed the greatest bravery. 


Temporary Lieutenant Clifford Maunsell Scott, R.A.M.C. 
He tended wounded with great skill and determination under 
intense fire. He has done fine work on many previous occasions. 


Temporary Captain John Telfer Smeall, M.B., R.A.M.C. 
He tended wounded with great skill and determination under 
intense fire. He has done fine work on many previous occasions. 


Temporary Lieutenant Frederick James Strachan, M.B., 
R.A.M.C. 
He tended and dressed the wounded under heavy fire with great 
courage and determination. Later, although himself wounded, he 
continued to carry out his fine work. 


Captain John Ronald Rigden Trist, R.A.M.C.(S.R.). 
He tended and dressed the wounded under heavy fire with great 
’ eourage and determination. He has on many previous occasions 
done fine work. 
Temporary Captain Gideon Walker, M.B., R.A.M.C. 
This oflicer cleared the wounded of the battalion with remarkable 
efficiency. In addition, he worked for two days under heavy and 
continuous shell fire evacuating wounded. 


Captain Archibald Wilson, M.B., R.A.M.C.(S.R.). 

He organized and led parties of stretcher bearers under very heavy 
fire, displaying great courage and determination. He has on many 
previous occasions done fine work. 

Temporary Lieutenant Clarence Randolph Young, M.B., 

R.A.M.C. 

He tended the wounded under very heavy fire, displaying great 
courage and determination. ; 


Captain Charles Corlis, Australian A.M.C. 
He tended the wounded under very heavy fire with great courage 
and determination, working continuously for three days and nights. 


Captain William Wallace Stewart Johnston, Australian A.M.C. 
When his battalion was relieved, he stayed behind to tend the 
wounded, and then went forward through a heavy enemy barrage 
and dressed a wounded officer and several other men in the front 
trench. He also attended others while returning under fire. 
Captain James Sprent, Australian A.M.C. 
He tended the wounded under very heavy fire with great courage 
and determination. He personally supervised and organized the 
forward portion of tending the wounded right up to the firing line. 


Captain David Macdonald Steele, Australian A.M.C. 

He tended the wounded under very heavy fire and trying con- 
ditions with great courage and determination. It was due to his 
organization and skill that the wounded men were successfully 
evacuated. 


Captain William Henry Weston, Australian A.M.C. 
He established an aid post in the open, and tended the wounded 
under very heavy fire. He has displayed great courage and de- 
termination throughout. 


Captain Kenneth Edgar Cooke, Canadian A.M.C. 

He tended the wounded for two days and nights, under intense 
fire, with great gallantry and ability. 

Captain Howard Brown Jeffs, Canadian A.M.C. 

Although wounded himself, he tended the wounded under very 
heavy fire with great courage and determination. Later, being 
again wounded, he remained on duty till relieved. 

Captain Victor Henry Kingsley Moorhouse, Canadian A.M.C. 

He tended the wounded under very heavy fire, displaying great 
courage and determination throughout. 

Captain Thomas Francis O’Hagan, Canadian A.M.C. 

He rescued a wounded officer and five men under very heavy 
fire. Later he tended the wounded in an advanced dressing station 
under heavy fire. He displayed great courage and determination 
throughout. 

Captain Alex. Harold Taylor, Canadian A.M.C. 

He tended the wounded under very heavy fire with great courage 
some ability. He has on many previous occasions displayed great 

ravery. 





Captain William Lawrence Whittemore, Canadian A.M.C. 

Although wounded, he carried out his.duty with great courage 
and determination. He has on many previous occasions displayed 
great gallantry. 

Bar to Military Cross. 
Temporary Captain Cyril Mary Brophy, M.C., R.A.M.C. 

He tended a wounded officer under intense fire. Later he carried 
out the work of rescuing the wounded with great courage and deter- 
mination. He has on many previous occasions done fine work. 
(M.C. awarded in Gazette dated July 27th, 1916.) 

Captain John Arthur Cullum, M.C., Canadian A.M.C. 

He carried out the evacuation of the wounded under very heavy 
fire with great courage and skill, and at great personal risk. He has 
on many previous occasions done very fine work. (M.C. awarded in 
Gazette dated July 27th, 1916.) 

Temporary Captain William Foot, M.C., M.B., R.A.M.C. 

He tended the wounded without any regard for own safety, and, 
by his coolness throughout the action, undoubtedly saved many 
lives. (M.C. awarded in Gazette dated January 14th, 1916.) 

The following temporary chaplains to the force have received 
the Military Cross for assistance rendered to the wounded: 
Arthur Stafford ee William caine Kay, Arthur 
O’Connor, Clifford Hugh Reed, Christopher Stephen Sheehan, 
John Stratton, Bartholomew Stanislaus Wilson. 

MANUAL CURATIVE WORKSHOPS. 

Ata congress held in Berlin in the peem D gpoe of this year to 
discuss the care and education of crippled soldiers Professor 
Spitzky described the organization and arrangement of the 
central military orthopaedic hospital and school established 
under his direction at Vienna. An account of the institutions 
was given in the BRITISH MEDICAL JOURNAL of July 8th, 1916, 
p. 55. In the Information for July 23rd the Lausanne corre- 
Faget of that periodical states that Dr. Kouindjy, head. of 
the physiotherapeutic service of the Val-de-Grice mili hos- 
pital in Paris, claims that Spitzky’s manual work treatment 
(‘‘ Arbeitstherapie’’) is by no means new, and is founded ona 
French idea. In the eighteenth century, he = G. Tissot, 
médecin-major of the 4th Regiment of Cheveau-Légers, called 
the attention of the medical profession to the necessity of using 
manual work as a therapeutic measure for the completion of 
the treatment of injured limbs in labourers. Dr. Kouindjy 
urges that, in order that work should have the good effect re- 
quired from the point of view of functional re-education, it 
must not be too complicated, and it must be complementary to 
physiotherapeutic treatment. 


FRENCH RED Cross. 

The London Committee of the French’ Red Cross (9, Knights- 
bridge, 8.W.) requires a surgeon-in-charge (honorary) for a 
hospital in the war zone with 300 beds. It also has vacancies, 
both honorary and paid, for assistant operating surgeons and 
house-surgeons. In making this announcement, we assume 
that the London Committee is only prepared to receive applica- 
tions from surgeons ineligible to serve in the British army. 
Lord Robert Cecil stated in the House of Commons on Novem- 
ber 14th that the British Government was about to address 
proposals to the French Government regarding British subjects 
of military age in France. 


England and Gales. 


Dr. A. J. Rick-OxtEy has been elected Chairman of the 
Public Health Committee of the Royal Borough of 
Kensington. He has been vice-chairman for the last two 
years, and chairman since its inception, five years ago, of 
the Medical Subcommittee, which deals with questions 
relating to the treatment of tuberculosis, baby clinics, and 
of other medical matters. 


During the three months ending September 30th, 
66 cases of cerebro-spinal meningitis were notified in 
London, and 36 deaths occurred. During the corre- 
sponding quarter of last year 102 cases were notified, 
and 62 deaths occurred. 

At the end of the third quarter of this year 446 persons 
(310 children and 136 adults) were undergoing residential 
treatment for tuberculosis provided by the London County 
Council. 








Tue InstiTuTE oF MassaGE AND REMEDIAL GyYMNASTICs. 

A society has been formed in Manchester under the name 
of “ The Institute of a and Remedial Gymnastics.” 
The subscription is to be 10s. 6d. a year, and the articles 
of association provide for a board of examiners to arrange 
for examination of candidates and the grant of certificates, 
and for centres to be established in all latge towns where 
candidates are prepared for examination, with local com- 
mittees. The council is to consist of about twenty ordinary 
members, of whom half are to be representatives of hos- 
pitals, and there are to be -representatives also of the 
medical profession, private massage schools, trained 
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workers (men and women), and any members of a uni- 
versity or other educational body who may be elected. 
A distinctive badge is to be provided for members engaged 
in the practice of massage and remedial exercises, and 
there is to be a registry of members and an organization 
to protect their interests. On November 10th a meeting 
to inaugurate the institute was held at the Manchester 
University. Sir William Milligan, who presided, said 
that the preliminary arrangements had been going 
on for about two years, and last August the Board 
of Trade granted the certificate of incorporation, 
allowing the omission of the word “limited” as part 
of the title and reserving to the institute for a number 
of years the right.to add the word “British.” The 
-idea of the founders had been to improve the training 
and status of persons engaged in medical gymnastics, 
massage, electro-therapeutics, and kindred subjects. The 
art of massage had been known as early as 600 z.c., and 
was favourably described by Hippocrates. In the Middle 
Ages massage seemed to have gone out altogether, but in 
the latter half of the nineteenth century it was revived, 
largely owing to the labours of Peter Henrik in Sweden, 
who left a carefully prepared plan of remedial gymnastics 
founded on accurate anatomical and physiological laws. 
‘The organization of the institute had not been so far 
advanced as to permit of the appointment of a full council, 
and it was only proposed at present to appoint certain 
officers and then to adjourn sine die. The meeting agreed 
to this and appointed as President Sir William Cobbett, 
Chairman of the Board of Management of the Man- 
chester Royal Infirmary, as Chairman of Council Sir 
Wm. Milligan, as Honorary Secretary Dr. A. E. Barclay, 
as Honorary Treasurer Mr. J. L. Fox, and as auditors 
Messrs. Edwin Guthrie and Co. 


CarbDIFF HospirTats. 

‘King Manoel of Portugal went, on November 8th, to 
Cardiff, where he was the guest of Lieutenant-Colonel 
and Mrs. Lynn Thomas. On the following morning, 
accompanied by Lieutenant-Colonel Robert Jones, inspector 
of military orthopaedics, he visited the newly established 
Prince of Wales’s Hospital for Limbless Sailors and 
Soldiers, where the plans of the workshops for technical 
instruction and the making of artificial limbs were 
explained. He next visited King Edward VII Hospital, 
-where he was received by Colonel Hepburn, M.D., the 
officer commanding the 3rd Western General Hospital. The 
authorities of the hospital have allotted 124 beds for the 
use of limbless soldiers, and the facilities afforded at the 
orthopaedic department lately established through the 
generosity of Sir John Gunn and others are also available. 
After leaving King Edward VII Hospital King Manoel 
visited the Metropolitan War Hospital, Whitchurch, where 
he was received by Lieutenant-Colonel Edwin Goodall, M.D. 
The orthopaedic department, which at present provides 
150 beds, but will eventually be extended to 300 beds, was 
visited, and the King congratulated Colonel Goodall on 
being the head of one of the most up-to-date war hospitals 
in the United Kingdom. Subsequently a new hut and 
recreation room given to the Whitchurch Hospital by 
Sir William and Lady Tatem was opened by Mr. Arthur 
Bourchier. 








Scotland. 


AFTER inspecting various places in Edinburgh for the 
preparation and supply of sphagnum moss, Surgeon- 
- General Culling, D.D.M.S. Scottish Command, said that 
the work which was being done was fully appreciated by 
the medical branch of the War Office. The value of 
sphagnum moss in the treatment of septic wounds was 
established, and he would press for its use in the military 
hospitals in Scotland. Surgeon-General Culling was 
thanked by Lord Mackenzie, and was conducted over the 
various dépéts by Lieutenant-Colonel C. W. Cathcart, 
surgeon to the Royal Infirmary, Edinburgh, the originator 
of the movement. 





| Dr. Dow or DUNFERMLINE. 
On October 25th Dr. W. B. Dow of Dunfermline was 
entertained at a complimentary dinner by the Dunfermline 
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Established Peesteptoes and the Kirk Session of Dunferm, 








line Abbey Church. ' ' 
of the Presbytery, who.was in the chair, said, in propogj 
the health of Dr. Dow, that to dwell upon his long oan 
distinguished career would be equivalent to reciting the 


history of the “Auld Grey Toon”? of Dunfermline {op 
many a year. The Rev. Robert Stevenson, in the name of 


the Kirk Session of the Abbey Church, of which Dr. Dow - 


was the oldest elder, presented him with an addregg 
commemorating his work as’a medical practitioner, 
member of the University Court of St. Andrews, a Justice of 
the Peace for Fife; and a Commissioner of the Presbyte 

to the General Assembly. Dr.-Dow, in reply, said that 
for his professional “shepherd guides” he had chosen 
Syme, Warburton Begbie, and Gairdner. Those were the 
men whom Bunyan called knowledge, experience, and 
science. There were very great changes in front of the 
Church after the war. The first, which he hoped to live to 
see, was the peaceful union of the Protestant Churches of 
Scotland. Following this, he would like to see a declara. 
tion of war by all religious and scientific forces againgt 
physical and moral diseases. What they had to do was to 


‘combine their forces—laymen, doctors, and the Church— 


and go for them. 





Ireland. 





On November 8th another hospital: ship, with 460 
wounded soldiers, arrived at Dublin. The hospital train 
of the Great Northern carried 40 cot and 70 sitti 
cases to Belfast, and the Great Southern train took 1 
sitting cases to Cork hospitals and 50 sitting cases to the 
Curragh Military Infirmary. In Dublin the Castle Red 
Cross Hospital received 38 cot and 40 sitting cases; 
Richmond Hospital, 25 cot cases; Dr. Steevens’s Hos- 
pital, 10 cot cases; Mercer’s Hospital, 6 cot cases; 
Adelaide Hospital, 4 cot cases; Meath Hospital, 12 cot 
cases; King George V Hospital, 1 cot and 2 sitting cases; 
Royal Victoria Eye Hospital, 3 sitting cases; St. Vin- 
cent’s Hospital, 3 cot cases; Sir Patrick Dun’s, 8 cot 
cases; Royal City of Dublin Hospital, 10 sitting; Mount- 
joy Square Auxiliary, 12 sitting; National Children’s 
Hospital, 6 sitting; Mater Misericordiae Hospital, 12 
sitting cases. 


BasE Hospitats 1n Eaypt. 

The opening meeting of the Biological Society of the 
Royal College of Surgeons in Ireland was held on Novem- 
ber lst. The President of the College, Mr. William Taylor, 
who was in the chair, was accompanied by the Lord 
Lieutenant and the Archbishop of Dublin. 

Captain T. Gillman Moorhead, R.A.M.C., Professor of 
Medicine, gave an address on “ Some experiences in a 
base hospital in Egypt,” of which the following is an 
abstract. Professor Moorhead, who went out to Egypt 
last December, described the working of the large base 
hospital at Alexandria, containing 2,500 beds. Of the 
three hospital buildings, one was allocated entirely 
to surgical, one to enteric, and one to general medical 
cases, but only a comparatively small number of the 
patients were treated in the buildings, the remainder 
being dealt with in wooden huts and in tents, which as far 
as possible were grouped in separate areas according 
to the type of cases they were to receive. The 
soldier, with few exceptions, received treatment without 
question, content that the best was being done for 
him. During the later months of 1915 most of the 
cases came in large convoys from Gallipoli, and 
even after the evacuation cases from there continued 
to come from Mudros. Most of the Gallipoli army 
itself subsequent to the evacuation was stationed in 
Egypt, and continued to suffer for some months from 
the same diseases as on the peninsula. Later on convoys 
from Mesopotamia would cause sudden rushes of work. 
From what he had seen in his early days in Egypt he 
came to the conclusion that many newly qualified men 
were sent out without receiving any instruction in 
camp sanitation. Probably the demand for, men was so 
great and sudden that there was no time to give the 
necessary short course of practical lectures, but he felt 
certain that as soon as the first rush was over much would 


he Rev. D. Stewart Rose, Moderator 
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have been gained by organizing practical instruction of 
this kind. With the best intentions these men lacked the 
necessary experience of camp conditions, and at first, at 
rate, were not in a position to deal efficiently with the 
reventive side of medical war work. He ventured there- 
fore strongly to urge that in the future a central dépdt 
should be established where practical information on all 
details of camp life could be given by regular officers of 
the Royal Army Medical Corps and that all men on 
joining should be sent to the dépét for at least a week 
before undertaking other work. The medical men 
themselves were not to blame, as such knowledge 
was outside the scope of ordinary medical training. 
In Gallipoli the tropical heat of the summer months and 
the abundance of flies made conditions especially trying. 
So far as his experience went, antityphoid inoculation 
appeared to have been of great value, as only very few 
genuine typhoid cases were admitted to hospital. Many 
soldiers were beginning to think that the administration of 
vaccines was being overdone. The lot of the recruit was 
indeed a hard one; but he was sufficiently sensible to 
realize that all these vaccines did no harm, and that most 
of them had been proved to do good. Both in Gallipoli and 
Mesopotamia dysentery had been abundant, and even 
among the troops in rest camps in Egypt the incidence 
had been at times very heavy. The treatment of dysentery 
was now in a much better position than during the South 
African war, and, in consequence, the mortality in cases 
that could receive attention at once was very low. Camp 
jaundice, which fortunately had a low mortality, caused 
much disability in the Gallipoli army. All the ordinary 
infections were met with—-scarlatina and diphtheria, and 
an occasional small-pox case, and a few cases of cerebro- 
spinal fever, whilst malaria was fairly prevalent, especially 
in cases from Mesopotamia. Relapsing fever and sand-fly 
fever occurred also, and a mysterious complaint called 
P.U.O., which, along with the still more mysterious N.Y.D. 
(not yet diagnosed), was a trouble they endeavoured to 
keep out of the wards by ascertaining as exactly as 
possible the cause of each individual fever admitted. Neur- 
asthenia patients were numerous, and the large majority 
were of necessity invalided home. The question was 
often raised as to what would become of these nervous 
wrecks when the war was over. For his part, he was 
most hopeful, and thought that the existence in each case 
of an adequate cause for their breakdown was of itself 
ground for the belief that, with the cessation of the cause, 
they would, in favourable circumstances, quickly and 
completely recover. 

Surgeon-General Ford, C.B., in proposing a vote of 
thanks to Professor Moorhead, congratulated their Presi- 
dent on his appointment as Consulting Surgeon to the 
Forces in Ireland. The President said he was asked to 
present to His Excellency a copy of the roll of honour of 
the Royal College of Surgeons in Ireland. This roll had 
been brought down to November, 1915, but some improve- 
ments had recently been made. So far as could be ascer- 
tained, 1,012 old students should be entered on the roll. 
Of these, 6 had obtained the C.B.,12 the C.M.G., 22 the 
D.S.O.,13 the Military Cross, 1 the Croix Chevalier, and 
111 were mentioned in dispatches, many of them more 
than once. Whatever might be thought or said of the 
necessity of applying conscription to the youth of Ireland, 
he did not think there could be any question as to what 
the College of Surgeons had done. At the conclusion of a 


“suitable reply, His Excellency said that he knew the great 


work the College had done; if it were possible for him at 
any time to be of service, it would be the greatest pleasure 
to him to give what agpistance he could. 


TypHOID FEVER FOLLOWING F Loops. 

Following the unprecedented floods of the Shannon, an 
outbreak of typhoid fever seems to be coming to add to 
the misery of the inhabitants of the inundated area. Last 
week a man from Lower Clonbonny was admitted to 
hospital suffering from typhoid fever. The patient was 
living with his family a mile within the flooded area, and 
great difficulty was experienced in getting him on to the 
public road. ‘This was accomplished in a boat, and he was 
taken in an ambulance to the hospital. The whole village 
of Clonbonny stands out in the flood, with the meadow 
and tillage lands many feet under water. It is two years 
since flooding in the Shannon and the attendant discom- 
forts and miseries it occasions caused a serious outbreak 





of fever, necessitating the removal of many people for 
hospital treatment. : 


Uutster Mepicat Society. 

The opening meeting of the session 1916-17 of the Ulster 
Medical Society was held in the Medical Institute, Belfast, 
on the evening of November 9th, when Dr. Gardner Robb, 
the out-going President, resigned the chair to Mr. Robert 
Campbell, -R.C.S.Eng., who delivered an inaugural 
address, in which he examined some of the major surgical 
problems of the day, and drew conclusions founded 
on his personal experience. The use of a solution of 
bleaching powder was old; Bryant and Erichsen both 
advocated it in their textbooks, and Whitla, in the first 
edition of his Materia Medica, mentioned it with 
approval. The chief improvement made of late consisted 
in simplification of manufacture and the adoption of 
a name. Whether its use in intravenous injections ‘in 
septicaemia would prove of benefit was still doubtful. 
Though much was known about cancer, its cause was yet a 
mystery. The fact of auto-inoculation and the problem of 
the precancerous stage as evidence in tertiary syphilis of 
the tongue and of the breast, where malignant di so 
often supervenes, were dealt with, and the large number 
of recurrences, even in early operation, deplored, though it 
was recognized that the general drift of statistics pointed 
to the ngcessity of early and thorough operation. During 
eighteen years for which he had been observing and 
operating on tuberculous disease:of childhood in the 
Belfast Hospital for Sick Children it had markedl 
diminished, and personally he was of opinion that this f 
was associated with the steady removal of tonsils and 
adenoids. Inoculation with bovine tuberculin was 
clearly of service. In dealing with the surgery of the 
gall bladder, Mr. Campbell expressed the opinion that 
the supposition of the Mayos that the gall bladder 
was not a reservoir for bile, but converted an inter- 
mittent flow into a continuous one, was correct. In 
the strangulation of a loop of intestine the danger of 
death from toxic absorption after operation, when the 
bowel was returned, was in proportion to the length of 
time the strangulation continued, and to the extent of 
bowel involved; so that, as regards the return of the bowel, 
the appearance was not to be the guide, nor the supposed 
viability of the walls. Finally, Mr. Campbell said that six 
years ago he drew attention to the difference between an 
obstructed appendix and appendicitis ; the practical im- 
portance of this distinction was great. 

Sir John Byers proposed a hearty vote of thanks to Dr. 
Gardner Robb for his conduct in the chair for the past 
year; and to the President for his address. This was 
seconded by Professor Lindsay, and passed with applause. 








Correspondence, 


OUR DUTY. 

Si1r,—When on his return journey from the South Pole 
Captain Scott realized that his great adventure might 
terminate in disaster to himself and his comrades, his 
thoughts, as his diaries clearly show, turned not on himself 
and his own safety, but on what might happen to the 
wives and children, if death overtook his party. In a 
letter to Sir J. M. Barrie, he says: “I leave my wife and 
your godson, Wilson leaves a widow, and Edgar Evans a 
widow in humble circumstances. Do what you can to get 
their claims recognized.” In a letter to Mr. J. F. Kinsey 
he says: “My thoughts are for my wife and boy; if I 
knew my wife and boy were in safe keeping, I shou!d have 
little regret in leaving the world.” The very last words 
he wrote were, “ For God’s sake look after our people.” 

In the present war already many of the younger 
members of our profession have sacrificed their lives in 
the most heroic manner, tending the wounded under 
heavy gunfire. Who can doubt that in the period before 
a big engagement their thoughts have centred not on them- 
selves and their own safety, but rather on what might 
happen to their wives and children, if they fell? 

Is it not a duty—an urgent duty falling on all of us who 
are not called to serve in the danger zone—to see that we 
spare no effort to safeguard the interest of those who fall? 
If we do our duty, what a load of anxiety we shall remove 
from the minds of those of our profession who know that 
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at any moment they may be called upon to face danger or 
death. 

In the pages of the Journat you have already 
announced the fact that a society has been started for 
the express purpose of assisting in the education and 
starting in life of orphans whose fathers have died in the 
present war without having had the opportunity of making 
provision for their families. The president of this society 
is Sir Alfred Keogh. It has a representative body of vice- 
presidents and a strong working committee. Many dona- 
tions have already been received, varying in amount 
from one to fifty guineas, and annual subscriptions from 
one to five guineas. 

It is quite clear that a great deal of money will be 
required if adequate help is to be given, and especially 
valuable will be annual subscriptions. ; 

The secretary of the Auxiliary R.A.M.C. Funds, to give 
it its proper title, is Lieutenant-Colonel F. W. H. Davie- 
Harris, R.A.M.C., 124, Victoria Street, S.W., who is ready 
to give all information. 

In conclusion, I would ask any member of the profession 
who reads this letter not to dismiss the points raised at 
once, but to ask himself whether the support of the Fund 
does not make a strong appeal to him as a personal duty 
in the great struggle in which we are all engaged, a duty 
the fulfilment of which should give him much satjsfaction 
in the thought that although he himself is not Balled to 
enter the danger zone, he may by some personal sacrifice 
of his own comfort contribute in removing a great anxiety 
from those of his younger brethren who may be called 
upon to make the supreme sacrifice of their lives.—I am, 
etc., 

WILLIAM COLLIER, 
A Past President of the British Medical Association. 
Oxford, Nov. 13th. 


AUXILIARY R.A.M.C. FuNDs. 
First List of Donations for the Officers’ Benevolent Branch to 
September 30th. 

Sum of £100. —From a Friend (per Sir William Osler). 

Sums of £52 10s.—Lieutenant-Colonels W. Collier and W. Hale 
White, and Major W. F. Brook. 

Sum of £50.—Lieutenant-Colonel H. G. Barling. 

Sums of £21.—Lieutenant-Colonel F. W. Westmacott and 
Major Ewen Maclean. 

Sum of £20.—Major A. C. Farquharson. 

Sum of £15.—Captain A. A. Young. 

Sums of £10 10s.—Lieutenant-Colonels Sir James Barr, 
T. Gowans, and G. 8. Middleton; Majors T. W. Buckley and 
T. K. Monro; Captains Cholmondeley Webb, H. H. Weir, and 
Hugh Wickens. 

Sums of £10.—Surgeon-General Sir G. H. Makins, K.C.M.G., 
a! Captain D. Douglas Crawford, and per Sir William 

er. 

Sums of £5 5s.—Colonels Sir J. Rose Bradford, K.C.M.G., 
C.B., and W. Coates ; Lieutenant-Colonels H. B. Angus, G. A. 
Bannatyne, T. Beattie, Norman Dalton, Claude Douglas, W. F. 
Haslam, D. L. Hamilton, A. M. Martin, W. Pasteur, and W. G. 
Richardson; Surgeon-Colonel Atwood Thorne, V.D.; Majors 
J. W. Leech, H. H. Littlejohn, A. Parkin, D. W. Patterson, 
R. P. R. Tyle, and J. D. Wardale; Captains A. Blackwell, 
E. F. Buzzard, Edgar Grey, V. Rich, R. P. Rowlands, H. R. 
Vachell, W. B. Warrington, F. W. Wilson, and Dr. A. Duke. 

Sums of £5.—Colonel D. J. Mackintosh, M.V.O.; Lieutenant- 
Colonels H. P. Hawkins and W. F. Roe, D.S.O.; Captains H. H. 
Elliot, H. H. Kendrick, and H. Gordon Oliver. 

Sums of £4 4s.—Lieutenant-Colonel Mansell Moullin ; Captain 
Ed. Mackay. 

Sums of £3 3s.—Lieutenant-Colonel R. A. Bolam; Majors 
W. D. Arnison and F. C. Pybus; Captains W. T. Harkness, 
T. H. Livingstone, T. V. Mills, H. J. Slade, and L. H. Walsh; 
Lieutenant A. P. Gibbons. 

Sums of £2 2s.—Major G. Newton Pitt; Captains G. F. 
Armstrong, V. H. Blake, C. E. Droop, W. B. Gourlay, 
W. Seymour, and Robert Thompson. 

' Sums of £1 1s.—Majors W. W. Jones and T. S. Toogood; 
Captains Lickley, Menzies, and Slater; Lieutenants W. B. 
Anderson, P. E. Murray, and H. O. Wheeler; Lieutenant and 
Quartermaster Gibbs. 
The subscriptions recorded above amount to a total of £736 6s. 





FEES OF PHYSICIANS AND SURGEONS. 

S1r,—In the paragraphs quoted from a letter of the late 
Sir Lauder Brunton (British MepicaL JournaL, November 
llth, p. 661) there are some statements which call for 
comment. 

He says in regard to abdominal operations, “The ques- 
tion, Shall an operation be performed or not? has been left 
entirely in my hands, and on the correctness of my 
answer the life of the patient has depended.” It strikes 
me that, if Sir Lauder advised operation, the life of the 








patient then depended upon the skill of the surgeon, [f 
the reverse, the responsibility was then Sir Lauder’s, 

In the statement about this enormous “ disproportion 
between the values of mere mechanical skill and traineg 
brain work,” it is indicated that the surgeon who has merg 
mechanical skill gets 100 guineas, and the physician who 
has a monopoly of trained brain work only gets 3 guineag, 
(Lucky surgeon who always gets 100 guineas.) 

Surely a surgeon is not called in as a mere mechanic, : 
He must confirm the diagnosis or disagree with it. Hg 
may refuse to operate, or perform some totally different 
operation to that advised by the physician. So far ag 
abdominal operations are concerned, I may be wrong, but 
it has seemed to me that one who is constantly openin 
the abdomen has a better opportunity of correcting hig 
opinions, and building up his diagnostic powers, than one 
who has not the same advantages, and that a little 
“trained brain work” may be allowed to the surgeon. 

Finally, as the patient’s life really does depend upon the 
surgeon, the fee must be in some proportion commensurate 
with the responsibility.—I am, etc., 


London, W., Nov. 10th. JosEPH CUNNING, 


S1r,—I have long been of the late Sir Lauder Brunton’s 
opinion that the fees paid to members of the different 
branches of our profession are reckoned on a most absurd 
manner and require drastic revision. It has frequently 
happened to me to give evidence in court in cases of 
probate. The expenses of such a trial are very heavy, 
There are court fees, counsels’ retainers, solicitors’ costs, 
expenses, not only of collecting the evidence, but also of 
bringing the witnesses, perhaps from Wales or Northum- 
berland, to London, and maintaining them at hotels until 
the trial comes on and their evidence is given. These 
expenses may easily run into thousands of pounds, and 
have in fact reached four figures in cases in which I have 
been engaged. The whole of this expense would have 
been saved if the testator had been brought to me at the 
time of making the will, and had obtained or failed to 
obtain my signature as ‘a witness. This measure has been 
adopted in several cases. I have examined a testator 
with respect to his disposing power, and determined 
the matter, a far more difficult task than that of 
determining whether he is mad or sane, for a man 
may be mad and yet have a disposing mind, and be 
competent to make a will. For this feat, one of the most 
difficult that can be proposed to a physician or anyone else, 
a feat which may save the estate of the testator thousands 
of pounds, I have received a fee of three, or perhaps of 
five guineas. The surgeon who scratches the back of a 
child’s throat with his finger-nail receives thirty for the 
operation! The fees of surgeons are as excessive as the 
fees of physicians, the higher branch of the profession, are 
inadequate. The surgeon is a person employed by the 
physician to carry out his instructions, and it is anomalous 
that the servant should be remunerated on a higher scale 
than the master. In some cases the physician is his own 
surgeon, and instructs himself; and then he realizes how 
much more onerous, responsible, and difficult is the task 
of the former; and on how much higher a plane is the 
work of a physician than that of a surgeon. The surgeon 
is a mechanic who works to perhaps half an inch, in very 
special cases, perhaps, to an eighth of an inch, but never, 
except in eye surgery, to less than a sixteenth of an inch. 
The watchmaker works to a thousandth of an inch, but 
we do not give him a hundred guineas for an hour’s work 
in repairing a watch. 

I am old enough to remember the sensation produced in 
the profession when Sir Andrew @ark and Sir William 
Gull raised their fees from one guinea to two, and not only 
were the two guineas cheerfully paid to them, but what 
was at first an extraordinary exception soon became the 
rule. The remuneration for work ought, I suggest, to bear 
a relation to the gravity of the issue determined, the time 
occupied, and the skill required. In none of these is the 
work of the surgeon so superior to that of the physician or 
of the anaesthetist as to warrant the immense disproportion 
of their fees. I suggest that, as a beginning, physicians 
who have attained to the consulting staff of their hospital 
should fix the fee for a consultation at five guineas, and that 
for a consultation lasting an hour a physician should 
charge not less than ten. His fee would then be only the 
tithe of that of a surgeon for the same time, and his task 
may very likely be ten times as difficult, and require ten 
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times the skill and knowledge. The scale of fees for visits 
was fixed when travelling was by means of post-horses, 
and though travelling is now immensely cheaper and 
jmmensely more rapid, the increase in the cost of living, 
and the increase in the time and labour needed to acquire 
the skill of a consultant fairly compensate for the difference. 
For journeys of some distance the fees are adequate, but 
for visits near home they are not. It may take as long to 

from one part of London to another as to travel from 
Lendon to Brighton, but the fee for the one visit may be 


_only the tenth of the fee for the other. The whole scale is 


jn nced of revision.—l am, etc., 


Parkstune, Dorset. Nov. 12th. Cuaries A, MERCIER. 


THE POSSIBLE FUNCTIONS OF THE CEREBRO- 
SPiNAL FLUID AND OPTIC NEURITIS. 

Srer,—The importance of Professor Halliburton’s address 
on the possible functions of the cerebro-spinal fluid must 
be patent to every one interested in the subject of optic 
neuritis. I was very pleased to see that so great an 
authority has produced revent physiological evidence in 
support of and reattirmed the tacts: 

_ L. That thecerebro-spinal fluid pressure is not dependent 
on blood pressure, 

2. That the cerebro-spinal fluid is secreted by the 
choroid gland. . 

3. That the exit of the fluid is by the blood stream 
(venous sinuses). 

4. That the perivascular lymphatic spaces are con- 
tinuous with the subarachnoid space. 

5. That dyes added to the cerebro-spinal fluid travel 
along the course of certain cranial nerves. 

In a paper (written in collaboration with Mr. W. J. 
Smith), published in the Brrrisn Mepicat Journa, (April 
8th, 1911), on the mechanical etiology of optic neuritis, 
1 advanced the view that the arrest of or marked inter- 
ference with the cerebral venous return is the predominant 
factor in producing increased intracranial pressure and 
that papilloedema is produced by the resultiug rise of 
fluid pressure in the optic nerve sheath, and also that in 
every case of optic neuritis from whatever cause the 
patency of the veins is obliterated or the flow of their 
contents obstructed by blockage, anywhere in the superior 
longitudinal jugular path, or the perivasenlar spaces are 
destroyed by disease (syphilis) of the lymphatic sheaths. 

Professor Haltiburton’s address, and the reports that 
have appeared recently in army medical literature of cases 
of laceration of the superier longitudinal sinus with optic 
neuritis, lend strong support to ury view of the mechanical 
ctiology of papilloedema.—I am, ete., 

M. Mamourian, F.R.C.S.E. 


Ashton-under-Lyne, Nov. 12th. 


Sir,—Like Dr. Harry Campbell, I am unable to accept 
Professor Hallibnrton’s view that the cerebro-spinal fluid 
is the lymph of the brain, having always regarded it as 
purely mechanical in function. 

in an article written in collaboration with Dr. Fildes, 
and publisbed in Brain three years ago under the title 
“A comparison of the lesions of syphilis and parasyphilis, 
together with evidence in favour of the identity of these 
two conditions,” while commenting on the effects of 
treatment on syphilis of the nervous system, we wrote: 

As igs well known, no arsenic is normally found in the cerebro- 


. spinal flu.d after an intravenous injection of salvarsan, and it is 


often stated that this is the explanation of the absence of 
arsenic from the brain. Iéis supposed that the ecrebro-spinal 
thuid funetions as a lymph of the brain, and that substauces 
which enter this organ must do so by way of the choroid plexus 
and the cerebro-spinal fluid. In our opinion, however, this 
explanation is incorrect. In. the course of our investigations 
we have frequently introduced drugs into the brain substance by 
the iutra,enous route, and have never found these drugs to be 
sxesent in the cerebro-spival fiiid. On the other band, we 
lave met with drugs which, hike arsenic, will not enter the 
brain or cerebro-spi. al fluid, although other organs of the body 
have contained large quantities. We have therefore been led 
to the conclusion that salvarsan, after intravenous injection, 
will not enter the brain substance, because of some peculiarity 
of the cerebral vessels in relation to the drug. 


In another article in the forthcoming number of Brain 
we shew that certain aniline dyes on intravenous injection 
ean stain practically instantaneously the whole of the grey 
matter of the brain, and yet no dye be demonstrable in the 
eerebro-spinal fluid. ; 

The above results seem quite at variance with the 








contention that the cerebro-spinal fluid is the lymph of the 
brain, while, in addition, there is good histo pathological 
evidence to show that the brain possesses an independent 
system of lymphatics which is normally quite shut off 
from the cerebro-spinal fluid.—I am, ete.,” : 
London, E , Nov. 14th. James McInrosu, M.D. 


VENEREAL DISEASES IN THE ARMY. 

Sir,—I au afraid it would hardly be expediént that 
the actaal figures and facts on which | based my statement 
that there was a very lar.e amount of venereal disease 
both at home and at the front should be published, as 
desired by Dr. Barrs. I spoke as to the state of affairs at 
home on evidence which was sufficiently convincing to me, 
evidence which had been brought under my notice during 
the last two years while I have been lecturing on the 
subject of these diseases to soldiers in camps and barracks 
in all parts of the country. With regard to the condition 
of things at the fronts and bases abroad, my information 
was derived from numerous reports which | have received 
at frequent intervals from officers on leave, both medical 
and combatant. If Dr. Barrs would apply to me I would 
put him in the way of getting most of these figures for his 
private information.—1 am, etc., : 

E. B. Turner, F.R.C.S., 


hairman of Representative Me+tings, 
; _ London, W., Nov. 4th. _ . British Mediea! Association, 








Aniversities and Colleges. 


UNIVERSITY OF GLASGOW. 

AT a meeting of the University Court on November Sth it was 
resolved, the approval of the Senate having been obtained, to 
notify the Royal and Western Infirmaries that the. Court was 
prepared to establish lectureships in electrical diagnosis and 
therapeutics on the foundation of the. Merchants’ House, and 
asking the Governors to submit nominations for suitable 
pers. as who would have proper facilities for giving instruction 
to sfudents in the subjects, 


ROYAL COLLEGE OF SURGEONS OF ENGLAND. 
AN Ordinary Couneil was held on November 9th, 1916, when 
Sir Watson Cheyne, President, was in the chair. 


Diplomas of Membership. : 
Diplomas were granted to ecighty-nine candidates found 
qualified atthe recent examination. 2: 


Lean Fund - Medical Men om Military Service. , 

A Jetter, dated 26th, was read from the Financial 
Secretary and Business Manayer of the British Medical. Asso- 
ciation reporting that, at a meeting of the Council of the 
British Medieal Association on Octaber 25th attention was 
called to the heavy financial sacrifice made by many medical 
men who have joined the army and navy, and the sacrifice 
anticipated-by these who are liable for service, and wating that 
the Council of the Association will be pleased if the Royal 
College of Surgeons will nominate a representative to serve on 
& committee to review the whole position, and, if possible, 
formulate a scheme whereby those deserving of assistance 
through patriotic service may be assisted. 

The Council of the College appointed Mr. H. J. Waring to 
serve on the committee. . 

Bradshaw Lecture. 

This lecture will be given by Colonel Charters J. Symonds, 
C.B., A.M.S., on Friday, December 15th, the subject being 
gunshot injuries of the spinal cord. 


CONJOINT BOARD IN. ENGLAND. 

THE diplomas of L.R.C.P. and M.R.C.S, have been conferred 
upon the following eighty-nine candidates, who were 
successful at the fimal cxamination in medicine, surgery, and 

midwifery ; ‘ 
J. A M. Alcock, I. Aubrey, A. R. Balmain, H. E. Bamber, J. R. 
Banks, f. A Benner, J. A. Berry, J. F.C: Braine, W.5. Brown, 
J. Brumwell, C. N Carter, *Hetty E. Claremont, W. J. Colborne, 
T. Cunningham. “Stephanie P. L. H. PT Daniel, A. W. A. Davies, 
G. Day, M. J. de Lemos, J. B. EB de Rebillurd, A. F. R. Dove, 
A.B Dummere, H. J. Duske, H. A. Faulkner, *Susan A. Finch, 
‘Marjorie Ki. Frankiin, H. D. Gardner, FE. O. Goldsmith, T. 8. 
Greenaway, L. Grey, J.M. Harrison, L. Haskins, k. B. Hawes,J.P, 
Haynes, G. W. Heckeots, W. B. Heywood- Waddington, E. Bb, Hick- 
son, J. A. Hill, GC. G. Hiteheock L.S. Holmwoed,C K. Hopwood, 
G. J. P. Huddleston, O. C. L. Hughes, J. W. Hyatt, S. R. 
Jolinston, P.T Jones, G. 4. Kendall, E P Bazanas, D. L. Lees, 
E. A. Leviseur, R. T. Lewis, BE I. Lioyd, P. McGibbon, O. 8. 
Martin, A. Mortord, R. Noser, B. Mountain, N. S. Nairne, C. I, 
Oda, M. A. Omar, *Margaret 8, Palmer. A. B. Pastel, W. D. 
Pexsrman, “Enid M. Pfeil, B. H. Pideock, C. N. Ratctiffe, A. TH. 
Richardson, P. R. Riggall, C. ¥. Roberts, A. Rodd,-J. EF. 
Scanlan, “Elisabeth H. Schwab, B. ReSeots, S. N. Scott, F. N. 
Sidebotham, G. E. L. Simons, R. Ge Simpson, J. F. Smith, 
J. W. G. Steell, H. Sterne-Howitt, N.B. Paylor, C. H. Terry, 
Kk. N:. Vakil, “Anwa P. van Heerden, FP. H. Voy, f. Vidot, 
©. Williams, T. P. Williams, @. S. Wilson,. W, Yeoman, 


©. ¥ J, 
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ROBERT LAFAYETTE SWAN, F.R.C.S.L, 

SURGEON ST#EVENS'S HOSPITAL, ORTHOPAEDIC HOSPITAL, AND 

SIMPSON’S HOSPIFAL, DUBLIN; EX-PRESIDENT OF THE 
ROYAL COLLUGE OF SURGEONS, IRELAND. 
-Iv is with sincere regret that we record the death, on 
_ November 4th, of Robert Lafayette Swan, who for 
more than half a century has been in active work as a 
surgeon in Dublin. We are indebted to a colleague for the 
following account of his life and character: 

Robert Swan was born on April 27th, 1843, at Durrow, 
Queen’s County, where his father John Wright Swan, 
M.R.C.S.Eng.,. was dispensary medical officer. Shortly 
after the birth of his son John Wright Swan was appointed 
to the Ballyragget dispensary, County Kilkenny, and it 
was in Kilkenny that Robert Swan spent his boyhood. 
He was educated at tiie Kilkenny College and Tipperary 
firammar School, which then enjoyed a high reputation. 
Jn November 17th, 1659, 

, Swan. entered the medical 
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required not only special study, but also special faciliti 
in order to attain satistactory results. Such facilities ties , 
not available in the general hospitals of Dublin, and With 
characteristic energy and courage Swan sct himself tg 
supply this want. Having made himself master of all 
the available knowledge of the subject, he opened jn 
1876, with the aid of a few friends, a small. hos ital 
in his house.on Usher's Isiand for the exclusive treat. 
ment of orthopaedic patients. The venture was a daring 
one for a young surgeon who had his pvofession 
alone to depend on for his livelihood. Swan iad, however 
a peculiar power of inspjring confidence in those with 
whom he worked, and his great ability and foresight, ag a 
rule, amply justified that confidence. On the staff of the 
new hospital he associated with himself some of’ hig 





| colleagues and teachers at Steevens’s Hospital, but of this 


staff he was always himself the leading spivit. The work 
done was so good, and the need of it so great, that the 
accommodation in the house on Usher's Island soon became 
quite inadequate. In 1883 the hospital was moved to larger 
quarters in Great Brunswick Street, and again in 1902 te 
its present site in Upper 


‘ 





school of Dr. Steevens’s 
Hospital, and there began 
the study of anatomy under 
, Edward Hamilton, with 
whom he formed a lifelong 
friendship. “His career in 
the school was one of ex- 
ceptional brilliance, and at 
the termination of the 
session 1862-3 he won the 
Senior Cusack Medal and 
the Senior Surgical Clinical 
Prize. In June, 1863, at the 


‘as a Licentiate of the Royal 
College of Surgeons in lre- 
land. He was too young at 
that time to be admitted to 
the King and Queen’s College 
of Physicians, but on attain- 

- ing the age of 21-years he 
was udmitted to the licence 

_ of that college. ' 

Immediately after he had 
obtained his diploma from 
the College of Surgeons the 
school committee at 
Steevens’s Hospital ‘un- 
animously resolved that Mr. 
Robert L, Swan, on account 
of his distinguished career 

«as a student of the hospital, 





be recommended to the 
“Board for tlie office of 
Curator of the Museum.” 


a Lafayetie,) 
That this was. no formal 


resolution, but a real testi- 

mony to the appreciation of Swan's worth, is shown 
by the fact, that no similar resolution regarding a 
student is recorded in the minutes of the committee. 
In September, 1867, Swan relinquished the office of 
curator on his appointment as resident surgeon of the 
hospital, but he was reappointed at the completion of his 
term of office two.years later. 

Swan then settled down to make for himself a practice 
in Dublin, and in 1868 was elected a Fellow of the College 
of Surgeons in Ireland. He took a house near the hospital, 
at 11, Usher's Island, and joined Richard Bookey as a 
private medical tutor, together they opened class-rooms 
‘at No.1, Great Brunswick Street. About this time he was 
appointed assistant surgeon to the Royal Irish Constabulary 
and surgcon to the Great Southern and Western Railway 
Company. In 1873 he was appointed lecturer on descrip- 
tive anatomy in the Steevens’s School, and there continued 
teaching till 1877, when he was appointed a member of 
the Court of Examiners in the Royal College of Surgeons. 

Early in his career Swan became interested in the 
subject of orthopaedic surgery, which at that time, owing 
to the work of Stromeyer of Erlangen, Little of London, 
and Sayre of New York, was attracting considerable 
attention, He recoguized that orthopaedic treatment 
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Merrion Street, where at 
present the daily average 
number of beds occupied ig 
over seventy. The Incor.’ 
porated Orthopaedic _ Hos. 
pital of Ireland stands to. 
day as a splendid monument 
to the life and work of its 
founder, Robert Swan. 
Though pre-eminently an 
orthopaedic surgeon, Swan's 
activities were by no means 
confined to that. branch of 
practice. On March 25th, 
1891, he was appointed 
visiting surgeon to Dr, 
Steevens’s Hospital, and in 
1898 and 1899 the Fellows 
of the Royal College of 
Surgeons in Irelard elected 
him president of their col- 
lege. At Steevens’s Hospital 
for twenty-five years he occu- 
pied a leading. position on 
the surgical staff. His sound 
knowledge of anatomy and 
general pathology, combined 
with his great clinical. ex- 
perience, seemed to give him 
an almost intuitive power in 
coming to a diagnosis of sur- 
gical ailments. Though he 
often appeared to rely en- 
tirely on this power, he was 
always ready to call to his 
aid all those methods of 
clinical investigation which 
have resulted from scientific 
research. Hewasa rapid and resourceful operator; and 
thongh at times his methods appeared to be rough, he was 
well able to carry out the most delicate surgical mauipula- 
tions. The excellence of the results he obtained sometimes 
surprised those who did not recognize the knowledge that 
guided his actions. In 1894 he published a short manual 
on Diseases and Deformities of the Spine; he contributed 
also many papers to the Transactions of the Royal 
Academy of Medicine in Ireland, the Dublin Journal of 





{Dublin 


| Medical Science, and the Medical Press and Circular. 


These writings, though valuable as the result of carefully- 
observed experience, represent but a small part of his 
professional work, the greater part of which is preserved 
as an oral tradition among his many pupils. 

Of the personal character of Swan it is difficult for one 
who owes him so much, and who loved him so well, to 
write critically. Huis most striking characteristic was his 
great strength, both physical and mental. He never 
seemed to be daunted or oppressed by difficulties. 
Having made up his mind on any course of action, 
he pursued it with a quiet determination that almost 
guaranteed success. Whether in the operating theatre, 
the hunting field, or the pursuits of daily life difficulties 
never deflected him from his course. J.ilkke many other 
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“who was said to have been neglected: by the army doctors.’ 
A refutation of the charge is found in a letter from Miss: 
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men he was silent and reserved, and though a 
delightful and interesting companion he was not a ta ker. 
His opinions when expressed seemed to be the result of 
deep thought, and so were the more valuable. He appeared 
absolutely to ignore criticism of himself, and followed his 
own course quite regardless of the opinions that others 
expressed about him. This characteristic is well exempli- 
fied in the early history of the Orthopacdic Hospital. In 


_ erder to attract public support for the hospital in its early 


days considerable publicity was given to the work done in 


- jt, and the public was made fully awave of the excellent 


vesuits that followed the treatment of the patients. This 
yrocedure aroused active opposition, and Swan was accused 
of blatant advertisement of his work. His opponents, how- 
ever, were unable to provoke Swan to reply, or to make 
him modify his course, and from want of opposition the 


- attack soon died away. We are quite satisfied that it was 


the hospital and not himself that Swan desired to adver- 
tise, and later, when the position of the hospital was fully 
assured, he resented strongly any public landation of bim- 
self or of his work. While ignoring criticism of himself 


. he.was sparing of his criticism of others. When he did 


criticize tlie opinions of others he confined his remarks to 
those opinions, and never attacked the persons who ex- 
pressed the opinions. After an intimate acquaintance of 
many years we cannot recall any instance in which he 


' attacked or vilified an individual. To the very last Swan 


retained that receptiveness of mind which is so commonly 
lost with advancing age, and he was always ready to assim1- 
late & new idea, In his later years he was a great traveller, 
and visited many countries. He rarely returiied home 
without bringing with him some new idea for his work 
which he had learnt while away. or 

Asa friend he was loyal and true, always ready with 
assistance and advice, an advice founded on his wide ex< 


‘ perience of men and matters. Though he never sought 


popularity, or appeared to valuc it in the least, he won the 
respect and love of his pupils and friends by his sterling 
worth and his invariable courteougness. Dublin is the 
poorer to-day by the death of Robert Swan, and for some 
of us at least his place can never be filled. 4 

He married in 1868 the widow of Judge Teed, who pre- 
deceased him by several years, leaving an’ only son, 


Licutenant-Colonel John Stewart Swan, Indian army. 


Dr. James VauGHAN HvGHes, who “died at Hemel 
Hempstead, after a very short-iliness, on October 25th, at 


‘the age of 95, was born in f»é, Vale of Clwyd, North 


Wales.’ He served in the Crimea under Sir John Hall, 
and was for a time in charge of the Balal:iava Hospital. 


{ 


In S. M. Mitra’s life of Hall the’name of Dr. Hughes is: 


mentioned in connexion with the case“of Mf Stowe; dis- 


tributor of the Times Fund for the Sick and Wounded, 


Wear to Sir John Hall, where she says: I begame.much 
alarmed and wrote off to Dr. Hiighes, Who was confined 
to bed on board the Walmer Castle... .. Poor Dr. Hughes 
left his bed, and, to my surprise, made his appearance 
fooking more dead than alive, and nearly paid with bis 


‘life for this last act of attention to Mr. Stowe. ... Dr. 


Hughes never left the house until all was over” Hughes 
was associated with Florence Nightingale in her work, and 
attended her through an attack.of camp fever. Later he 
fell‘all of cholera, and was nursed back to health by Miss 


Nightingale. He tells the story in his book, Seventy Years 
‘of Life in the Victorian Era, in which he recorded his 


reminiscences. Dr. Hughes had lived for many years at 


-Hemel Hempstead, taking the keenest interest in local 


affairs. He was a governor of the West Herts Hospital 
and a Commissioner of Taxes; he was formerly a member 
of the board of guardians. Notwithstanding his great 
age, he was often to be seen driving a carriage and pair or 
riding; only a year or two ago he took up motoring, and 
drove his own cay tili a few months before the end. 


Dr. AnDRES Garcia SAantiaco, author of the scheme of 
reform of the Medical Faculty of Havana, died recently in 
the United States, whither he had gone in search. of 
health. He was a member of the Cuban Chamber of 
Deputies, and, although much absorbed in politics, never 
lost an opportunity of furthering: the interests of his 
profession, .... Sia ; eojer ons 
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EXCIIANGES. 
LIEUTENANT i R.A.M.C.) at the front desires to cxehange with anothoz 
R.A.M.C. officer attached to a base hospital. Address No. 4550, 
BRITISH MEpDICcArT, JOURNAL Office, 429, Strand, W.C. 

Regimental Medical Officer attached to Camp, Eastern Command, 
Woolwich District, wisbes to exchange with Medical Officer attached 
London Command (hospital preferred) Address No. 4449, Britism 
MrpIcaL JourNAL Office, 429, sivand, W.C. 

A Captain R.A.M.C.(T.1.), having been in France over two years, 
now ® Kadiologist at a base hospital, would like to exchange with a 
Radiologist on home service. The apparatus here is a presentation 
iy Address No. 4549, Braitisn Mrpicar, JournNnAL Office, 429, strand, 
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THE Queen's Hospital for Childven, Haekney Road, 
desires to appoint clinical assistants to help the physician: 
in secing out-patients. 

Dr. ‘THOMAS JAMES WALKER. of Peterborough left 
£33,720. He bequeathed a collection of local antiquities 
to the corporation. 

FIVE lectures will be given at the Royal College of 
Surgeons of. England in December by Dr. E. Mellanby, 





“Acting Superintendent of the Brown Animal Sanatory 


Institution, on the part played in disease by water, salts’ 
and other simple substances. 

Dr. HENRY HEAD, F.R.S., Physician to the London 
Hospital and editor of Brain, has been added to the 
Government Committee which, under the chairmanship 
“of Sir J.J. Thomson, President of the Royal Society, is 
inquiring into the position occupied by natural sci: nee in 
the educational system of Great Britain, especially in 
secondary schools and universities. ee 

AT the, meeting of the Harveian Society of London on 
Thursday next at the Stafford Room, Tichborne Street, 
‘Edgware Road, W., at 8.30 p.m., a discussion on the treat- 
ment of fractures will be opened by Mr. Robert Jones, and 
continued by Mr. Jackson Clarke, Mr. Kellock, Mr. Romer, 
Mr. Laming Evans, and others. Any members of the 
medical profession besides the society’s own members 
are cordially invited to be present. 

“THE Automobile Association and Motor Union offers to 
‘advise motorists. who are in difficulties with regard to 
lighting regulations or petrol licences. Applications may 
be made to the*head office, Fanum House, - Whitcomb 
Street, London, W., or to any of the branch offices. The 
“association issues amp dimming discs, and has revised 
its pamphlets relating to the lighting laws in England, 
Wales; and Scotland. ~ 

At thé aniftial meeting of the State Children’s Associa- 
tion on November 8th Lord Henry Bentinck, M.P., said 
‘thaf thé Local*Govérnment Board had promised that all 
children should ‘be out of workhouses by September next, 


.and that the allowaiices made for children boarded out 


‘sliould be increaxedi .The Earl of Lytton, who presided, 
said” that the’ association had worked for years for the 
benefit of delinquent children. It held that to correct 
moral defects of character punishment and diseipline were 
out of place. 

THE Cross of the Legion of Honour has been conferred 
on Madame Tscherning, wife of the professor of ophthal- 
mology in the University of Copenhagen, for her work in 
aid of the French wounded. On August 10th, 1914, she 
formed, with her husband, a Danish committee,. which 
sent nurses to Ia Panne in Belgium. In April, 1915, she 
joined her husband at Tréport, where he had founded a 
Danish hospital. At the end of the summer of 1915 this 
hospital was removed to Paris, Where the French Govern- 
ment placed at its disposal a fine building in the middle of 
the Bois de Boulogne with accommodation for a hundred 
wounded. 

MENTION was recently made of the fact that the London 
and Edinburgh Medical Missionary Association and the 
§.P.C.K. employ medieal missionaries; and the Chureh 
Missionary Society asks us to state that it alsohas medical 
missionaries. They number at present eighty, working 
in about forty hospitals and dealing with, abont 35,000 
in-patients yearly. It offers to give information to 
doctors or nurses, members of the Church of England, 
who address a letter to the secretary at Salisbury Square, 
London, E.C; We assume-‘that these societies do not 
now employ doctors of military age, and that they act 
in the same spirit with regard to nurses. ; * 
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THE Royal Society has conferred a Royal Medal on Dr. 
John Scott. Haldane, F.R.S.,.for. his_services to chemical 
physiology, moie especially in reference to the chemical 
changes of respiration. Among the members of the 
council proposed for clection on November-30th are Pro- 
fessor J. G. Adami, M.L)., Professor A. R. Cushny, M.D., 
Dr. Henry Head, and Professor C. 8. Sherrington. - =~ 

THE following members of the -profession are among 
those elected mayors on November'9th for the ensuing 
year: *vr. B. Baron (Bristol), *Dr. A. Macgregor ‘Sinclair 
(Burnley), *Dr. R. A. Brewner (Canterbury), *Dr. P. A. 
Roden (Droitwich), *Dr. 5. R. Alexander (Faversham), 
* Or. W. F. Thompson (Launceston), *Dr. M. C. Atkinson 
(Leamington), Alderman Dr. G. J. Maguire (Richmond, 
Surrey), *Dr. J. P. Atkinson (Saffron Walden), *Alderman 
Dr. H. B. Bates (St. Helens), Dr. J. Harris (Shaftesbury). 

..Those marked with an asterisk have been re-elected. Dr. 
A. Macgregor Sinclair, who has been re-elected for Burnley 
for the second time, is a native of Caithness shire, and 
graduated M.B., C.M.Aberd. in 1890. He is honorary 
surgeon to the Victoria Hospiial, Burnley. 

THE Board of Pensions Bill has been printed. Its scope 
was explai:ed by Mr. Hender-on in introducing it on 
November 14th. It consists of eight-clauses. Clause 4 
defines the advisory position of the Statutory Committee 
in relation to the Board of Pensions, and authorizes the 
board todelegaie to the committee any powers and duties. 
Clause 7 provides that the president and one of the secre- 
taries of the board shall not by reason of their offices be 
incapable of sitting in the House of Commons. Clause 8 
provides for the transfer to the Board of Pensions of 
persons employed under the Chelsea Commissioners, the 
War Office, or the Statutory Committee. Clause 3 trans- 
fers to the Admiralty the powers and duties of the 
Statutory Committee under the Naval and Military War 
Pensions Act, 1915, so far as they relate to the supple- 
mentaiion of pensions and grants out of funds provided by 
Parliament. 

THE Central Midwives Board held a penal session on 
November 8th, when sir Fraucis Champneys presided. 
Final and interim reports on eight women from local 
supervising auihorities were satisfactory. [t was decided 
to take no action in four'instances, and adjourn the others 
for further reports. Various charges, including neglect of 
ophthahnia neona‘orun, general ignorance, and disregard 
of the rules, were considered. At the monthly meeting of 
the Board on November 9th letters were read: from the 
Board of Education on certain proposed grants in aid of 
the training of midwives, and on a draft form of regula- 

‘tions for grants for the training of midwives. The secre- 

‘ tary submitted the report on the work of the Board for the 
year ending March 3lst, and it was agreed to forward a 

‘ copy to the Privy Council. 





Letters, Notes, and Anstuers. 


_ THE telegraphic addresses of the British MrErpIcatL ASSOCIATION 


' 


and Jour Au are: ({1) EDITOR of the British MEDICAL 
JOURNAL, Ailioiogy, Westrand, London; telephone, 2631, Gerrard 
(2. FINANCIAL SECRKE'TARY AND BUSINESS MANAGER :Adver- 
tisements, etc.', Articulate, Westrand, London; telephone, 2630, 
Gerrard. (3° MEDICAL SECRETARY, Medisecra, Westrand, 
Londo ; telephone, 2634,Gerrard. The address of the Irish Office 
of the British Medical Association is 16, South Frederick Street, 
Dublin. nichoae 

& Queries, answers, and communications relating to subjects 

.to which special departments of the BRITISH MEDICAL JOURNAL 


are deroted will be found under their resnective headings. 
ANSWERS. 


. INCOME Tax. i 
-‘W. G. P.—The cost of living of the locumtenent is as much 
i gn expense of the principal’s practice as the payment of the 
salary, and is admissible as a deduction in the same way, 
notwithstanding the fact that the locumtent is nut chargeable 
to income tax on the value of the board and residence pro- 
vided for him. As to what‘ would be an equivalent salary 
exclusive of board and lodging,” that question depends too 
much on local and individual circumstances to permit of a 
definite answer. We can only say that the figure to be aimed 
at is the amount of the additional expense ‘incurred by the 
ee in respect of the presence of the locumtenent. 

erhaps an estimate of £104 per annum would be found con- 
venient, and we imagine that the income tax authorities 
would not cavil at tbat sum. 


As “V. M. L.”’ is a member of the existing firm, and that 
is the successor of the old firm, he is liable to assessment 
as such—not separately—on the firm’s average profits in the 

ast three years. On the other hand, if the profits of the new 


t 


m. fall short after the succession ‘from some specific 
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cause,’’ then a claim may be lodged under Rule IV of 7 
. and II, Schedule D, for the firm to be assessed on the Profits ¢ 
the year itself instead cf on the average. If our correspond bi 
canestablish the existence of a speciiic cause, we advise 
.an intimation should be sent to the surveyor of taxes to the 
effect that a claim for adjustment will be made in due course, & 
Possibly some arrangement could be made to have the claim = _ 
in aveyance until the July, 1917, instalment of the tag) 
becomés'due, We do not think that a claim can be made ig # 
respect of the insurance premiums or furnishing, as they. 
appear to represent au investment of capital in the praciieg 
rather than professional expenses chargeable against profit, 


M.D.—Persons serving ‘“‘in any work abroad of the Briti 
Red Cross Society or St John Ambulance Association ” J 
entitled: (1) For the year 1914-15 to assessment for ciyjy 
earnings on the actual profit of the year instead of on an * 
average ... Finance Act, 1914 (Session 2), 13 (1). (2) For the® 
year 1915-16, as above, and, if his total income does eS 
exceed £300, to the pre-war rates of tax and scule of a e 
ment. (3) For the year 1916-17, to No. (1) as above, and to the: 
reduced (that is, army) rate of tax on ‘‘ his pay in connbxiog 
with such service.’ The other question asked by onp” 
correspondent is one upon which a solicitor should be 

consulted. 


RECLUS ANTISEPTIC POMADE. a 
A.J. A.—Several preparations seem to go by the name of ~ 
‘“‘Reclus antiseptic pomade,’’ but all apparently 
iodoform and autipyrin. We are indebted to Mr. W. q, 
Martindale for the following formulae extracted from the ~ 
sources indicated : 
1. Iodoform 1 gram, boric acid 5 grams, antipyrin 5 grams, 
vaseline 50 grams.—Bouchardat’s Mormulaire. sae 
2. Antipyrin 1 drachm, salo! 4 drachm, boric acid 3 drachm, © 
iodoform lo grains, carbolic acid 15 grains, mercury perchlor, 
2xzrains, vaseline 7 grains.—Chemist ana Druagist, October 14th, 
1905, p. 627. , 
3. Antipyrin 5 grams, iodoform or iodo! 1 gram, carboli¢ ~ 
acid 1 gram, salol 3 grams, boric acid 3 grams, mercury per- ~~ 
chloride 0.1 gram, vaseline 2.0 to 400 grams.—Gene’s Codex, 
4. Corrosive sublimate 0.03 gram, phenol in crystals 0.3 © 
gram, salol 1 gram, iodoform v.50 gram, antipyrin 5 grams, 
boric acid 5 grams, sterile petrolatum 40 grams. — Nigay: # 
Journal de Médecine de Puris, April, 1916. z 


LETTERS, NOTES, ETC. 


Dr. 8S. V. 8S. Boypb (Fenton, Staffs) has addressed a letter tothe ~ 
President of the Local Government Board stating that, having ~ 
kept notes of the number of attendances at his surgery for ~ 
treatment by persons suffering from venereal infections, he ~ 
found that in spite of the most pointed and careful warnings, 
90 per cent. attended an insutticient number of times, and 
65 per cent. only three times, or less often. 


“A WARNING: SPARKING PLUGS. 

WE have on several occasions published, at the request of — 
practitioners who have had unsatisfactory experience, a 
warning against buying sparking plugs from persons who call” 

representing themselves to be agents for manufacturers. ~ 

Oddly enough, the north of England seems to be the hunting = 

ground of these persons, for another correspondent in that — 

part of the country tells us that he has recently paid for some 
plugs on a seven days’ trial; his experience was unfortunate, — 
and his letter claiming return has been returned from the © 

post office marked ‘* Not known.” a 


Dr. WILLIAM DERHAM. 
Dr. GEORGE HAMILTON is compiling a biographical memoir of — 
William Derham, rector of Upminster, Kssex (born 1653, die@= ~ 
at Upminster 1735), who was the writer of Astro-theology and — 
Christo-theoway, and editor of John. Ray’s works. Dr — 
Hamilton asks for the loan of any book, MSS. or printed, 
that would throw any light upon the subject. Dr. Hamilton 
is, on his mother’s side, great-great-grandson of Robert 
Derham of Dolphinholme, or Lancaster, and the name can 
be traced to Elias de Derham, a famous architect inthe time 
of King John, 1199-1216. Any documents or valuable MSS. 
entrusted to Dr. Hamilton at Canute House, Old Fishbourne, 
would be carefully kept and duly returned tothe owners. The 
Rev. B. Hamilton, his father (late vicar of Fewcott, Bicester, 
Oxon.), is acting as editorial secretary, and to him all 
correspondénce should be addressed. i 





SCALE OF CHARGES FOR ADVERTISEMENTS IN THE 
BRITISH MEDICAL JOURNAL, 


Seven lines and under san 
Each additional line 

A wrole column 

A page 
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An average line contains six words, 

All remittanees by Post Office Orders must be made payable to 
the british Medica! Association at the General Lost Office, London. 
No responsibility will be accepted for any such remittance not sa 
safeguarded. 

Advertisements should be delivered, addressed to the Manager, 
429, Stran.,, London; not later than the tirst po>ton Wednesday morning 
preceding publication, and, if not paid tor at the time, should be 
accompanied by a reference. 

Notr.—It is against the rules of the Post Office to receive poste 
restante letters addressed either in initials or numbers, .- { 





